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rhe Borehardt Repeating Pistol. 


Por some time past occasional rumors have 
bet ard of a new and very remarkable 
SI irm_ made by Ludw. Loewe & Co., of 
Ber upon What is called the Borchardt 


There have been a few crude en 
vs of it 
vealing little or nothing of its construction 


published—engravings re 


We take pleasure, therefore, in presenting on 
this and the succeeding page, some engray 

ings made from photographs and working 
drawings Which will give a pretty accurate 
idea of the construction of this the latest 
development in firearm manufacture—an arm 
that is as great an improvement over the or 
dinary revolver for military purposes as was 
the revolver over the old-time horse pistol 


In the plate of details No. 1 is the barrel 
which is shown screwed into the receiver No 
84 which latter slides in the guides on top 
of the grip No. 3 (19-22-60), No. 41 is the 
breech block, No. 48 the firing bolt, and 
No. 47-49 is the toggle joint. 

The grip No. 3 is made in one piece with 
the trigger guard, guides and casing for re 
ceiver and lock mechanism, such latter por 
tions having separate numbers for reference. 
No, 10 is the trigger, No. 35 the sear, No. 7 
the safety piece, No. 61-67 the magazine, 
and No. 68-71 the feeding spring. 

The magazine, which is contained within 
the grip, holds 8 center fire 
cartridges which are 
brought to the front of the 
block when the 
latter is moved to the rear 


breech 
in opening the breech, 
and closing the breech 
places the cartridge in its 
proper position in the firing 
chamber. 

The recoil at firing drives 
the barrel and breech 
mechanism to the rear, the 
three friction rolls of the 
rear link 51-52-53 strike 
against the curved butt and 
are forced downward, the 
middle joint of toggle is 
raised, and the breech block 
recedes taking with it the 
empty shell by means of 
the extractor, No. 46, until 
the ejector, No. 14. strikes 
the shell 


throws it out, and the sur 


from below, and 


plus momentum of the 
recoiling ports is taken up 
by the recoil spring, against 
Which the friction rolls im 
ping 

As soon as the recoil, 


Which is so eased as to be 


scarcely noticeable to the 
hand, is spent, the springs 


draw the toggle link, No 

49 forward, and downward. the breech block 
pushes the upper cartridge into the barrel, 
and the firing bolt is arrested and held 
cocked by the sear. 


The action of the piece is so rapid that the 
eye cannot follow the movements, and the 
eight shots can be fired before the first shell 
ejected has struck the ground. 

The safety piece prevents accidents when 
the arm is not in action, otherwise the 
pistol jis 


always cocked and ready for 





service while cartridges remain in the 
magazine 

The weight of the pistol with 6-inch (= 
154 mm.) barrel is 2% pounds (= 1,250 
gramme), and with a 74-inch barrel (= 190 
mm.) 2645 pounds (= 1,275 gramme) 

The cartridge which is 1.4 inches long (= 
35 mm.) carries a projectile of 85 grains 


(= 5.5 gramme), and projects it at a velocity 


The Proposed New Standard Screw 
Thread, 


In our issues of January 8d and 24th we 
gave particulars of a proposed new standard 
screw thread which it is thought might with 
advantage supersede square threads in most 


cases, and the numerous forms of bastard 


threads in all cases 
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of about 1,300 feet per second (= 400 me 
ters) 

The rifling is one turn in 10 inches (= 
250 mm.), and the caliber is 0.3 inches ( 
7.65 mm.). 

A buttstock and cover is fitted for military 
purposes when required, as is also a shoulder 
piece when the arm is to be used for sport 
ing. 

The plate of details on page 122 includes 
all parts of the pistol. 
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REPEATING Pistrot 


Thinking it woald be a mitter of interes 
to tool builders, especially as well as to 
others, we have asked several well-known 
firms and mechanics to give us their views 
upon the matter. Others have volunteered 
opinions, and we print them below : 

Mr. F. A. Pratt, president of the Pratt & 
Whitney Co., writing for that company, 
Says: 


? 


Replying to favor of 38d inst., 


we notice in your issue of same 


your 
date an 


Ses, 


irticle relating to square thread screws We 
seldom make a square thread for a lathe 
leading screw, but make it at an angle of 15 
degrees, for the reason that we use nuts that 
are in halves, and are opened and shut when 
in use A leading screw should be cut of a 
greater depth than one-half of the pitch 
We cut our leading screws and worms the 
depth of a gear tooth, which is 2 pitches 
deep, diametral pitch, or 0.6366 of the cir 
Nearly allof our small 
square thread screws are cut 


cumference pitch 
one-half the 
pitch in depth, and square or with a slight 
angle, only enough to permit the tool to 
make the sides smooth, for the reason that by 
leaving the top and bottom of thread with 
1 clearance, a 


perfect alignment is not 


necessary. We see no reason why the same 
ingle of 15 degrees or 144 degrees cannot be 
adopted, but for good reasons. the depth 
should not be confined to one-half of the 
pitch in all cases 


H. J. Hendey 
Machine Co., 
We have been using the Brown & Sharpe 


president of 


the Hendey 
Suys . 
worm gauge as a standard for our lead 
screws on lathes, and the feed screws on 
lathes, shapers and planers, ete., and our 
drawings show it was adopted in 1887. We 
vary the depth of the thread to suit differ 
ent work, but the angle is always made to 
the Brown & Sharpe gauge, 
thus insuring a perfect 
standard for all of our 
work 
We long since found it 
un advantage over the 
square threads in making 
a fit in the nut, as it is 
almost impossible to do so 


S) on a 


» the 


square thread, and 


square thread nut 
seems to lose its size quicker 
than the angle thread. We 
would not under any con 
sideration go back to the 
square thread on our work. 
We hope this will come 
into general use on machine 
tools 
There is also another 
matter in this connection 
which we have often 
thought of bringing before 
builders of machine tools, 
Why should we not have a 
stundard for the thread on 
the nose of the spindle of a 
lathe, and also for the taper 
in the end of the spindle, 
and, if possible, the size 
of hole through the spindle ? 
It is often a source of 
annoyance to have as 
many different threads on 
the lathe spindles as there 
are lathes in the shop, and to be compelled to 
have separate chucks and fixtures for each 
lathe 
lathes for each to have a different standard 


It is no advantage to the builders of 


for the thread of spindle and the taper in 
end of spindle, and it would certainly be an 
advantage to their customers to be able to 
buy a lathe and know that the fixtures 
which they already have in use would fit. 
We would be pleased to have this matter 
ventilated a little in your paper, and it is 








12° 


possible something might be brought about 


to improve our tools in this respect 


We have always advocated a rather 


coarse thread on the end of the spindle, as 
we have found in service that the finer 
threads wear out much faster, and lose their 
SIZ We also advocate the use of a large 
round corner on the spindle at the end of the 
thread, and next to the shoulder of spindle 
for the face plate to come up to This adds 


to the strength of the spindle and improves 


lathe 


some ol 


the quality of the work from the 
We 
readers in regard to the 


hope to hear from your 
several matters men 
tioned herein 


George K. Garvin, president The Garvin 
Machine Co., says 
We are at present making some screws 


on the lines laid down in your article in Janu 
While the 


and have produced vood SCTCWS 


ary 3d issue tools worked satis 
fac torily 
we would be unable to give you our views 


on the subject until we have thoroughly 


tested the screws in actual operation 


44 
i 
4++0 \ ‘ = , 
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nut, and because it accords with a worm 


thread already adopted, the only difference 
being the unimportant matter of clearance 


When a leading screw is of such length 
as to sag, it may be well to have noclearance 
at the bottom of the thread, so that the nut 
will help to keep the screw in place ; this 


however refinement in 


thought 


more of a 
fact The 


convenience When taps and dies are used in 


may be 
than in clearance is a 


threading, as is the case on bolt-threading 


machines We can really sce no objection, 


although there might possibly be in some 
CASES 
Viall is in 


the form of a blue print, and is as follows 


The formula reterred to by Mr 


FORMUL.E FOR 29° ANGULAR SCREW 
THREADS 
This gives Brown & Sharpe Mfg. Co.’s practice 


at the present date, but is subject to change. 

March 12, 1894. 
Width of point of tool for tap, screw or 
P) 


nut thread 


tap 
$354 & 0026 


thread =*( 


constant 
3394 «x P 


Width of screw or 


| im) |} 
ean 4 36. 
a) 
ae 
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A. C. Stebbins, vice-president The Pond 
Machine Tool Co., says : 

The thread you call our attention to has 
been in use in our works for many years, 
we should think This fact think 
sufficient expression of our opinion regard 
ing its practicability. 


ten, we 


R. Viall, superintendent Brown & Sharpe 
Mfg. Co., says: 

We think the ‘‘ Acme” standard form 
of thread, proposed in your issue of January 
3, 1895, is an improvement over the old 
square thread. 

For a number of years we have made 
some of our leading screw threads the same 
shape as a common worm thread, only we 
did not have so much clearance at the top 
and bottom of the leading screw as in a 
worm, About two years ago we adopted 
very generally the thread shown in formule 
we send you. 

As you will see by the formule, we have 
preferred a thread somewhat deeper than 
the square thread. This 
cause of more wearing surface, and conse- 
quent longer life-time of the 


preference is be- 


screw and 


REPEATING PistoL.—SEE 
Diameter of tap at top of thread = diameter 


of screw + .010, 


- Diameter of tap or screw at root or core = 


diameter of 
+ O10]. 


screw — [(1.2782 x JP) 


Diameter to bore nut = diameter of 
— (1.2782 x FP’). 


Thickness of thread at pitch line = 4 P. 


screw 


Distance from top of thread of 
pitch line = J” & .31838 


screw to 


Distance from top of thread of tap to pitch 
line = [(P X .3188) + .005]. 


Edwin A. Muller, superintendent Spring 
field Machine Tool Co., says: 

We followed the article describing a pro 
posed new screw standard with considerable 
interest. 

This we believe to be a step in the 
right direction, inasmuch as we consider the 
form advocated with the clearance suggested 
by the Brown & Sharpe Co. superior to the 
square thread for nearly all purposes. 

In our opinion the cost of this form will 
exceed that of the square thread for ordi- 
nary purposes. 


Where, however, accuracy 
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is required we think it will prove the most 
economical. 


Chas. A. Bauer, M. E., writing on an 
other matter, in the course of his letter, 
Says 

Referring to the ‘‘ Proposed New Stand 
ard Screw Thread” more particularly as a 


substitute for threads, an angle of 


144 degrees, 


square 
as proposed, has no disadvan 
tage as compared with the square threads 
For myself, however, | would prefer an 
angle of 12 degrees, because in many places, 
like lead screws of lathes, ete., split nuts are 
used, and the question is whether the threads 


with a side angle of 145 degrees would not 


tend to force the nut apart, while with a 
thread angle of 12 degrees the forces might 
balance, the nut having neither a strong 


tendency to open, nor to resist opening when 
we wish to open it 


Before adopting such a standard it would 


be well to test the different angles in order 
that the best proportions will not escape 
us 
53 
| (@ 52 
@)4/ 


Mr. Oberlin Smith, president of the Ferra- 
cute Machine Co., says: 

It is evident that the chief fault of any 
V -threaded extra 
tween screw and nut, caused by the approx- 


screw is the friction be 


imately conical surfaces trying to wedge 
themselves into one another by reason of the 
This, how- 
ever, is hardly worth considering in connec- 
tion with bolts, 
screws, etc., as the actual moving of the nut 
is taking place during an almost infinitely 
short time in comparison with the life of the 
bolt. That is to say, the tightening up of 
either bolt or nut is usually done, but at 
very infrequent intervals, and, too, the ob- 


pressure in the line of the axis. 


ordinary forms of set 


jectionable friction referred to occurs only 
Further- 
more, this friction is often an actual benefit 
as it makes the nut less likely to work loose 
of itself. All this, of 
and screws used as permanent fastenings, and 


at the moment of final pressure. 


course, refers to bolts 


not «the 


as active working members of 
mechanism in which they are employed. 
When to consider 


screws for which the new thread is proposed, 


we come the class of 


which consists chiefly of feed screws of va- 
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rious sorts used continuously, or appr 
for the pro 
traversing motions, we 1 


mately so, purpose of 


ing various 


with an entirely new set of conditi 


In the first place, it is desirable to 
power as well as undue wear by 
ing the pressure upon the sides of 


threads as much as possible, and this 
evidently be best attained by the us 
Then, too, th 


jority of the feed screws in question 


square-threaded screw 


comparatively large size and coarse pit: 
that there is but little difficulty in regar 
the breaking of the lathe tools or of thi 
and tap teeth used in their construction 

cases Where this is not true, but where si 
diameters and fine pitches are required 

ordinary U. 8S thread is 
the loss 


standard usu 


good enough, as in small work 


friction is not so well worth consideri 
Furthermore, the feed screws in questior 
not usually require such great strength 
their work is generally comparatively | 
in proportion to the diameter of screw 
the width of thread. 

An 


curring with square-threaded screws is t 


incidental advantage sometimes 


the nut need not be made accurately in 
with the screw, but can be located only 
proximately concentric with, its diamet 
enough to allow s 
the 
threads fit properly to prevent end wise UD 
The fit of the thread 
such conditions, not 


being made large 


lateral play, while at same time 


is, of course, ut 
theoretically corr: 
but, practically, it is near enough so—at 

rate upon screws of large diameter. W 
V-threads of 


above mentioned cannot 


any sort the practical yp 
be taken advant 
of, as the endwise pressure of the screw m 
necessarily force it into the center of the 1 
just like any other wedge. 

Another advantage of a square-threa 
screw is (contrariwise as my logic may 
pear) that in cases where it 2s desirable for 
to be concentric with the nut as, ¢. g., wh 
the latter acts as the support of a long sc 
which otherwise would sag or spring out 
both 


may be 


Osition top and bottom of 
| | 


threads made a good running 
with each other, so that they act relativ: 
after the manner of a shaft and its joun 
box. Furthermore, their 


aspect of the case are not disturbed by 


functions in tl 
wear upon the sides of the threads, wh 
usually takes place faster than elsewhere 
In the case of a V-thread this journali 
action, so to speak, cannot be so well 
tained, even if the cylindrical parts fit « 
other, because they are so small in amo 
as to soon wear loose in respect to diamet 
This objection is especially prominent in 
new thread proposed, on account of 
Ol” at top 
thread, thus giving a lateral play of 1 
hundredths-inch, providirg the tapering s 
of the 
ciently loose, which obviously they are 
intended to be at first. 


clearance of and bottom 


faces threads were made to fit su! 


less become so after a time, but, meanwhi 
another difficulty would be always pres: 
viz., the wedging of the threads into 


spaces in a radial direction. This wed 


ing at anangle of 29 degrees would cau- 


very serious friction as well as abnort 
wear of the surfaces. 

From the evident that 
may definitely condemn the new thread 
all cases where there is likely to be much si 


pressure between nut and screw, althou 


above it is 


for cases where the screw is short, and, pr 
ferably, in a vertical position, and where t 
nut is properly held in alignment, such 
screw would practically serve a very g 


purpose. 
Another argument in favor of a squa 


threaded screw is that where it is made wi! 


ordinary tools and without special gauges 
is easier to construct, because the measu! 
ments are all ‘‘fair and square,” so to spea 
both in regard to depth and width. If 
the contrary, the cross-section of the thr 
is made up of a rectangle and two triang|: 
as is the case with almost all of the V-li 
forms, there is more difficulty in getti: 
both angles alike, and in knowing at wh 
point to measure the width, etc., than in t 
case of a rectangular section. 


They would dout 
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up this whole question, it seems 


it the disadvantages of the pro 
form of thread considerably out 
i standard for gen 
the 


procuring 


vivantages as 
trouble of 
the 


say nothing of 


change and- of 
special tools In saving this I do 


to disparage attempts at standard 
this 


more uniformity should 


structions of kind; for it is 
ible that 
iced 
ipplies, among other things, to the 

tools We 
, 


| gladly welcome any attempt to 


umong our machine makers 


feed screws of machine 
wikers in question together in spirit 
rwards in practice, in regard to so 
i matteras this. It hardly seems 
sely that the thread proposed will 
ugh benefits to warrant its adop 
If, how 


would be adopted by a large majori 


ugh I may be mistaken 


machine-making craft, I should be 
ill into line with the rest, as it is 
re desirable to have uniformity and 
S lization than to attain to the best 


Should such adoption 
hope tht 
hs-inch looseness in the nuts will be 


YOSS ideal form 


I sincerely the two 


h ct 


to, say, two or three-thousandths 
ut as in the case of an ordinary 
ning fit. It would also be desirable 
cl e the 29 degrees contained angle be 


i sides of the thread to 30 degrees 
»the worm-thread gauges could be 

1 also 

In regard to the desirability of this latter 

a positive opinion 


vill not advance 


never made a sufliciently careful 


S ( 
i 


study of the forms of rack teeth to make up 


mv 1 whether it is really necessary to 
heoretical angle of 144 degrees with 
the 1 iil plane, rather than the more con 
15 degrees It 


us some wild-cat 


ingle of often hap 
measurement of this 
kind sed only upon the mathematics of 
he question, is cruelly perpetuated in iron 
| because it seems theoretically best 
vhile practically some closely approximate 
measurement would really do just as well 
this rather 


If I ever we are to retain 


ingle in our racks and worms for 
ly good reasons, probably then any 
id of about the same shape had bet 
ter agree exactly therewith rather than near 
y—such agreement being in the line of that 
simpli and uniformity which is so desir 


Ne i machine construction 


\s editor has asked an expression of 
on this question from the Ferra 
Machine 


happ control, I would say in its behalf 


Company, whose practice I 
that its tool room would prefer to be let nlone 


nd to “cling to its idols,” so to speak 
wever, some new and practically 
usetu rm of thread be generally adopted 
vith tools and gauges therefor freely on 
sale j market, said tool room might vet 


to conviction and conversion 


—— a —_--—— 
(iraphic Analysis of Paddle Wheels 
With Fixed and With Feathering 


Floats—I. 


By Cuas. M. JONES 


RADIAL WIEEELS 

In Fie. 1 C is the center of shaft, and € 8 
ind (oS are, respectively, the outer and 
inner radii of floats of an ordinary radial 
whe 

SS called the depth of float, while the 
hor tal length, perpendicular to the fore 
ul ine of ship, is called the breadth 
lh stance below surface of water of 
outer cdge of float is called the dip, while 
the depth of inner edge is known properly 
S th Wnersion 

rh terms are often rather loosely 
ipp ind in working up published trial 
data 1 meanings must not be taken for 
grat as ‘‘immersion ” is often substituted 
for ),’ breadth for depth, ete 

Draw S U in the direction of the vessel's 
mot and equal by any scale to the 
Velocity of that motion, in feet per second 
From U draw U 7 perpendicular to CS, 
md equal to the circumferential velocity of 





AMERICAN 


S, in feet 


7. then 


S 7 will be the instantaneous velocity in 


per second, and join 8, 


feet per second, and also the direction of 
motion of the edge S of float when in the 


given position 
Let 2 be another position, for which the 
motion” is to be found 
Draw R V horizontal and equal to vessel's 
and VW 
radius ( R 
speed of 2, complete the triangle, 
Rand W, RW is the 
both in direction and velocity 
The S U, R V are 
(being equal to the ship’s velocity) and so 


also are U 7J’'and V 


velocity perpendicular to the 
and equal to circumferential 
by joining 
then motion of R 


horizontals constant 


W for the same radius 


But the velocity of rotation varies as the 
radius, and the ‘*‘ motion” is different for 
different radial positions 

The construction given is general, and by 
finding the circumferential velocities, the 


motion at any radius can be laid down, but 
considerable trouble is avoided by the fol 
lowing simple means 

Lay off U D equal to, and in the direction 
of the vessel’s velocity in feet per second 

From F. the lowest point on the vertical, 
KK in 
equal to the 


draw the direction of rotation, and 


slip’ in feet per second, which 


slip is the difference between the circum 


ferential velocity of the point FL and the 
forward velocity of vessel 

Draw D A, and from /) as center, describe 
anare ZA 7’ through A, as shown, then is 
this are the ‘‘ motion curve,” and D A is the 
initial line 

Let P be a point for which the motion is 
required, Take the angle A DZ equal to 
FC P. and draw PZ, this last line 
by seale the velocity, and also the direction 
of motion for the point. Take AK D W 
FCR (= 3), RW will be the 
of R, as found by the tirst method 

Draw #7 Land J M to DK, and 
These ares will be 


the radii C // 


vives 


motion” 


describe 
the 
and (J 


the ares as shown. 
motion curves for 
respectively. 

Since D Z, D W, ete., 
the proper angles for the float positions ~P 
the 


ri and 


cut these curves at 


and &, the lines p 2’, p 2” are at once 
motions of the points p and p’, and 
r' w are the respective motions of the points 
rand?’ at float position R. 
Taking ADT =FC S ( 
and st are the 
on the float, the 
just entering the water 


pf 0). 8s ¢ 


motions for points s and s 
outer edge 8 of which is 
The construction applies to the complete 
wail as to the water are. All 
angles to the right of C F, float posi- 


circle as 


for 
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tions, must be taken to the right of D K for 
points on motion curves 

The line D A will aways pass through the 
vertical C F’ point O that CO is 
the radius of or circle equal in 


at such a 


rolling circl 


circumference to the vessel's advance in one 
revolution of wheel 
The point O is the instantaneous axis for 


the whole wheel, and each and every point 
on the floats, or on any part whatever that 
is rigidly attached to the wheel, is moving 
at any instant, at right angles toa line drawn 


from O to the given point, and the velocities 
the 
S 7’ is perpendicu 
ind R Wis perpendicular to OR 


of such motions are proportional to 


distance from O; that is 

larto OS 
oT 

Also Y = 

RW OR 


OS 


The velocities are equal forthe same radii 
making equalangles to right and left of CF 


and the angles which the motion lines mak« 


with the face of float are also equal 


Draw S ¥ perpendicular to the face of en 


tering tloat Ss, then CG Y will be the radius 
of rolling circle which would make the float 
enter edgeways 

Draw JD Yand take F’ f horizontal, then 


F fis the negative slip of outer edve of pad 


dle tloat necessary to illow the tloat to enter 





bL 
le 
Fig. 1 
‘a | 
GRAPHIC ANALYSIS OF PADDLE WHEELS 


Heh and J 


slips of middle and inner edge of floats 


edgveways mare the negative 


It is usually asserted that the slip of a 
paddle wheel isa measure of the propulsive 
effect, that unless there is slip there can be no 
reaction upon the wheel 

In Fig. 2 Cis the center of shaft and D the 
center of motion curves, ( D being equal to 
the ship’s speed in feet per second 

The 


taken 


greatest circumferential velocity is 
equal to the speed of ship, so that 
there is zero slip at outer edge of floats, and 
Dd, the initial line of motion curves, passes 
the outer edge of float at O. and, 


therefore, C O is the radius of rolling circle 


through 


Dividing the water are into a number of 
parts, and the motion circles into their 
proper corresponding divisions, the instan 


taneous motion of points on the float for the 
Various positions in water are are found, as 
(the 
Jrom the point on float towards the point on 


shown in figure; motion is always 
motion circle) 
With 


rolling circle describe a circle on the rolling 


a radius equal to half that of the 


circle radius as shown; then all points on the 
float that the 
have negative and 


into circle so drawn, 


pass 


slip, when swecping 
through the shaded area retard the advance 


of vessel, 
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But 
path exert positive thrust, and as 


all portions while outside of shaded 
the ve 
locities are greatest for the outer positions 
t Wheel may propel with negative slip 

Let 


float whenit isin the lowest position on the 


A be the total negative thrust on the 


vertical C O ind let V be the velocity oft ves 
the 
pt r 


sel in feet per second A Vis rate of 


retarding work in foot pounds second 


, AV. 
the give position, and 1 is the rate of 


hy 


EK. H 


But if 


P. required to drag the float 
r be the circumferential velocity of 
center of pressure of float in feet per second 


A} the 


of engine 


A V—Azr 


A zis resultant rate 


loss duc 


to the tloat position or 


loss in A Il r. 
horse-power) due to the given position 
The 


position the greater is the 


is the rate of (available 


further the float is from its lowest 
component assist 
ing the engines in comparison to that which 
the that the 


Whole, is by no means what might be sup 


retards Vessit ] sO loss, us i 
posed 

In Fig. 2 (d) let 
point a on a float 


ad be the ‘‘motion” of a 


} ~ 


Take ab ( 3.1416) and draw de per 


pendicular to ac, the face of tloat; 4¢ will be 
by scale mr sin. O 


Let ¢ be the value of the motion ad (the ve 


rT sin, O 


{-+-rsin. O 


locity in feet persecond) then 2 
is.the intensity at @ in pounds per square 
foot, of the pressure due to the motion of a 

On the back of float at @ there will be a loss 
of head, and this may be taken as the loss due 
to normal velocity, or ve? sin.® 0, and the resul 


tant ¢atensity of force acting normally at a is 


us sin. 0 


therefore p (: 1 -+-msin. 6 tsin.* 0) a 


pounds for st water (for fresh water mul- 


tiply result by*0.97). Since ad va per 
pendicular from d to @ ¢ is by scale, ¢ sin, 0, 
and (d ¢)? 


therefore, all 


vp? sin.? 8. The quantities are, 


scaled from the diagram, and 
little direct calculation is necessary. 

Find the for 
middle and inner radius of float, and multi 
ply each value by B, the breadth of wheel 
(or, rather, length of paddle board). 


resultant intensity outer, 


In Fig. 2 (¢) set off at their proper posi 
tions on the float, p, p’, and p’, equal by any 
scale to the calculated intensities multiplied 
by B, as above, and draw a curve through 
the ordinates, as shown. 
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The 


measured to 


the 
s( ale by 


area of figure in square feet, 
the A B was 
laid down, multiplied by the scale of pounds 
(to the A Bseale of 


force acting on the float in the given position 


which 
feet) is the total normal 


in water are at given speeds 


For ¢ xample suppose the float to be 2 feet 


depth and 10 leet long (breadth ol wheel) 
and (rie clecting the middle ordinate for sim 
= T Sj 0 
plicity) let the values of 2 _ vp? + 
{+ -7sin. O 


v® sin.* O for the inner and outer edges be 
respectively 50 and 100 pounds 


In Fig. 2 (c) draw A B= 2 feet by a 
scale of, say, 1 inch = 1 foot and set off p = 
50 & 10 feet = 500 pounds, and p” 100 x 
10 feet = 1,000 pounds, by ascale of, say, HOO 
pounds per actva/ inch (lineal). The area 

ene +p 
will"measure “Tt / AB $x2=3 
square feet by the 1 inch = 1 foot scale, and 


multiplying by the scale of pounds per foot 
the AB seale, 3 «K 500 1,500 
: total force acting on the float 


lineal of 
pounds 

The center of pressure can be calculated 
by the ordinary rules for center of gravity, 
but for practical purposes a readier way is 
to cut the figure out of a piece of ordinarily 
stiff paper, and piercing it with a needle 
find the position of same on A Bat which 
A B hangs horizontally 

Where the float is but partially immersed, 
the pressures are to be calculated for at least 
two points on wet portions. 

The surface friction acts parallel to the 
surfaces, and may be taken as about / 
0.0045 v* pounds per square foot 

Multiply the total immersed area of one 
face of float by 0.009 v?, and the product is 
the total frictional resistance for both faces 
This resistance acts radially, and therefore 
does not affect the engines directly, but it 
reduces the effective thrust, and should not 
be neglected, 

For practical purposes, the value of o for 
the middle point on float board may be used 
for calculating the friction on floats fully 
immersed, or the velocity of outer edge for 
partially wetted positions (v being ‘‘ motion” 
in feet per second, as before stated). 

The outer edges of entering floats are re 


mr sin. 6 


v® X 


sisted by a total force = 2 
; 4+ rsin. 6 
t B, where ¢t is the thickness in fraction of a 
foot and B the horizontal length of board, 
or breadth of wheel ; and the inner edges of 
entering float (when immersed) experience a 
drag, due to loss of head, equal to v® sin.* 4, 
vis, of course, different for the two edges, 
as is also d (the acute angle between edge 
surface and line of motion »). 

In the trailing portion of water arc, the 
inner edge strikes the water and the outer 
edge drags and the formula must be re 
versed. 

In Fig. 2 (a) set off P equal to the total 
normal forces due to pressure on face, and 
loss of pressure on back of float, as found 
for Fig. 2 (¢), and draw #'+ EZ, as shown, 
equal to the friction and edge resistance. P 
is perpendicular to and #'+ Z parallel to the 
face of float. Connect Pand + £ by R, 
as shown. Then PR is the total value and di 
rection of action of the forces on the float 
when in the given position in water are, 

Resolve R into its vertical and horizontal 
the latter, ¢, is the thrust of 
the float in the given position. 


components ; 


Calculate the total force components for a 
number of positions of float in the water arc 
3, 4, ete. 
(Fig. 2), the position of center of pressure, 


and mark on the positions 1, 2, 


and through these points draw a smooth 
curve. This curve will be the path of the 
center ol pressure. : 

From a center line ¢ 7, Fig. 2 (), set 
off—to right and left—the circumferential 
distances of the centers of pressure as meas 
ured from the middle position on @C QO, 
Fig. 2, and at each such distance point 
set up an ordinate equal to the total normal 
force (P of Fig. 2 (@)) due to such position of 
float in water arc. 

Draw a smooth curve through the ends of 
the ordinates as 


shown by a, +, ¢, d, e, 
and the area multiptied by the seale of 
pounds, will be the total work in foot-pounds 
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required to drive one float once through the 





water arc at the given speed. 
Multiply the the 
number of floats, and again by the revolu- 


value so obtained by 
tions per minute, and divide by 33,000 ; the 
quoti nt will be the horse power required to 
drive one wheel 

From the centers of pressure in the water 
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of the thrust area is to divide f ¢, Fig. 2 (/), 
the middle of 
each such part draw an ordinate. The sum 
of the the 10 thus 
drawn, being divided by 10, gives the mean 
hight. 
curately calculated by multiplying its length 


into 10 equal parts, and at 
lengths of ordinates 


The area of any figure can be ac 


by its so found mean hight 
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be as the mean of certain cubes (nearly), whi} 
the revolutions are the simple arithmy 
means. 

For negative slip the positive and neg 
thrusts and resistances should be laid 
on separate lines, 

Having the I. H. P. of any radial pad 


wheel steamer, subtract the power req 








arc draw verticals toa e of Fig. 2 (4), and It is a good plan to lay off the negative for working the engines alone (which wi 
thrust components of friction due to about 14 pounds per square in 
and edge resistance on a sep- pistons), the remainder is the net h 
arate curve, such as kl m of power (N. H. P.) Allowing 7$ per « 
" Fig. 2 (4). for friction of load (very doubtful), mul 
. \ The friction, ete., due to the N. H. P. by 0.925, the product is 
. arms, rings, etc., can also be power applied to wheels (A. H. P.), or a 
» found by a simple modification able horse-power. 
Pig. 2(a) of this method without much Multiply the available horse-power 
47 labor. 83,000, and divide by the circumferen| i 
The buoyancy of floats affects velocity of mean center of pressure in j:«f 
the arms by shifting the ordi- per minute. The quotient is the mea 
b . nates towards the entering side, sistance at the mean center of pressure. 
% but the powers and mean Multiply this mean resistance by the 1 
thrust are not affected, velocity of water chord to water are (taken at 
a” “neglected, so that it is not treme radius of float), the product is 
\—é Ne usually necessary to note the mean thrust nearly. 
r\ 8" ? ! i change. For this calculation the mean center of 
vv The above analysis gives a pressure may be taken as being at 0.6 dey th 
\ vr thoroughly good approxima- of float from inner edge for well-immerscd 
~~ wheels. The floats of a wheel should be so 
er / proportioned as to maintain practically | 
Y form rotative speed, and by use of tly 
S graphic method this result can be secured 
The float pressure diagrams being |iid 
out for the proper speeds of ship and 
Le wheel, the rotative forces acting on the 
Fig. 2(a) of ; * crank pin are to be laid down on a polar or 
/ — other diagram, and the separate float arcas 
American Machinist / so trimmed that their resisting moment | 
/ ances the crank effort at all points of revolu 
" / tion, a uniform rotational velocity will result 
° / Z Wheels having floats fixed at an anvle 
. __?___in (with the radius, or with the thwartship 
\ Fig. 2 (ce) line, or with both) are readily analyzed hy 
. a this method, the only 
/ modifications being thi 
g finding of the resultant 
‘ ' Gi angles between float face 
and line of motion, and 
the resolving of the twisted 
| a ¢ — lines of force into. their 
| proper components in thi 
| fore and aft plane. 
a f le ——— 
— ‘ ———s The Cotton States and 
ke Fig. 2 (b) —m International Expo- 
sition. 
Matters have so far 
progressed with the Cotton 
States and International 
Exposition (to be held «at 
Atlanta, Ga., September 
A * B 15th to December 3ist) 
p= YANN ~ that its success seems at 
ae 
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on them set up the thrust components for 
the thrust curve? hk ezf. Find the 
hight of this and multiply such 
mean hight (in pounds) by the mean num- 
ber of floats in the water arc. The product 
is the mean total thrust of the wheel. 

The mean number of floats in the water 
are is equal to the total number in wheel, 
multiplied by the ratio of extreme water 
arc to extreme circumference. 

The best way of finding the mean hight 


mean 
curve, 





Fig. 2 


ANALYSIS OF PADDLE WHEELS. 


tion for large wheels, with radially narrow 
floats, not too closely spaced. 

For small wheels, with deep floats, and 
the network of arms and cross-braces often 
fitted, the water is so cut up that the press- 
ures are considerably reduced below those 
found by calculation. 

Also, the variations of circumferential ve- 
locity make a serious change fromm computed 
quantities, in which such rotational fluctua- 
tions are not included, since the powers will 





least reasonably well as 
Mr. J. H. Allen 
who is chief of the Depart 
ment of Machinery, stated 
in conversation the other 
day that he was meeting 
with every possible encour 


sured. 


agement and assurance 0! 
co-operation from machin 
ery builders, and expected 


to have exhibits from 
some leading American 
tool builders, and others 


who did not make exhibits 
at Chicago. Machiner) 
Hall, at Atlanta, will be 


100x500, with a_ trussed 

- roof, dispensing entire!) 
a with posts within the 
al floor space. All machin 
ery will be belted up, 

and in position to run 


exhibits being 
allowed. belted 
from below will be so belted, while machine 
tools, ete., that cannot be so belted will be 
placed under a structure at the side ol! 
the hall, supported by a lattice work «i 
signed primarily to stiffen the outer walls 
of the building, this structure supporting 
the necessary countershafts, ete. 

There will be sixteen water-tube boilers, 
from eight different builders, and these will 
carry steam at from 125 to 140 pounds press 


no dead 
Such machines as can be 
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ire for power. Four carloads of logs will 
received every day, and these will be 
vn. dried and worked up finished 
ring, siding, and other forms in the saw 


into 


ind by the other woodworking machin 
y exhibited. 
——_e go —_—_ 
Multiple Spindle Drilling Machine. 


fhe accompanying illustrations are of a 
tiple drilling machine and drill holders 
ufactured by 

of Disseldorf. 

this machine the drill spindles proper 


Messrs Habersang and 


Zinzen 


driven by clutches fitted with ball joints, 
the intermediate sections have spiral 
springs for taking up the backlash (result 
rom wear or other cause) thus eliminat- 

uy trouble with the drills as they go 
through the work. 
ily fixed, a screw-raising and lowering 


The spindles being ver- 


rear is provided, and is driven by a_ belt as 
shown in the cut. The drill holders, shown 
separately, have slots, radial or otherwise, or 
vide without slots for other than stand 


spacing and the drill guides bolting to 


the rings can be readily adjusted for any 
radius or angle. These drilling machines 
ire>made in various styles, some of which 
were shown at the Antwerp Exhibition 

—— = ¢ ie 


Rules for Engine Proportions. 


By F. A. HALsey. 
The admirable series of articles by Mr. 
Kent has demonstrated as nothing else 


could have done, the general unreliability 
of existing formule for engine proportions, 
and tempts one to repeat the remark made 
‘the 
of thumb is a pretty good rule if the user 
thereof fact 
is, and it is time it were recognized, that 
all that 
these matters is to give the form of the 
desired formule, and any attempt to deter 
mine the various constants, factors of safety, 
the re 
The only way of ar 


long ago in your columns that rule 


has a good thumb.” The 


mathematical analysis can do in 


etc., from a preconceived idea of 
quirements, is futile. 
riving at values for such constants is by 
consulting and averaging successful experi 
ence, A fundamental error of conception is 
involved in introducing a factor of safety as 
such at all. Bridges and roofs_are designed 
to carry their loads with safety, and that is 
The detlection 
under the load, while a matter of interest, 


all that is required of them. 


is of very slight practical moment, but in 
machine construction the deflection is an all 
the 
proportioning of parts in machine design is 


important question. In other words, 


not so much a matter of strength as of 
Not, of that the 
should not be strong enough to carry their 


stiffness. course, parts 
loads, but that the mere capacity to do this is 
not usually sufficient for successful opera- 
tion. Not many shafts break from lack of 
Strength, but a great many of them run hot 
because of insuflicient stiffness. In point of 
fact, the factors of safety in many machine 
parts are so great as to be almost ludicrous 
if considered but 
factors of stiffness their magnitude becomes 
rational and clear. 
the question of stiffness is of relatively small 
moment, and in the 
reduced to a figure where it may with some 
reason be called a factor of safety, but in 


as such, considered as 


In some machine parts 


such factor becomes 


others where rigidity as near absolute as 
possible is desired, the factor introduced is 
so great as to lose all semblance to a factor 
of safety. Considered in the usual manner 
such differences are simply anomalous, and 
from no point of view, except the one pre- 
sented here, can they be explained in a 
rational manner. 

Is it not strange that among all that has 
been written on engine proportions so little 
should have been said about the frame? I 
um not aware of any author who has made 
uwny examination of this member or offered 
anything intended to guide the designer in 
determining its proportions. Considering the 
“reat variety of types of frames, no general 
treatment is possible, but one type at least— 
the Corliss—is susceptible of easy examina- 


tion and comparison. I have quite a number 
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of data on this subject derived from measure 
ments taken from engines of different build- 
ers, and 


selections. 


give below 

The measured were 
from builders located in various parts of the 
country east of the Mississippi River. 


a few representative 


engines 


Four 
builders are represented in the table, all of 
the front rank. 
for 


Their names are not given 
All included 
are of the Corliss type, either Simon pure 
or slightly modified. The 
parison is to compute from the measure 


obvious reasons frames 


method of com 


ments the number of square inches in the 
smallest cross-section of the frame, that is, 
immediately behind the pillow block, also to 
compute the total maximum pressure upon 
the piston, and to divide the latter quantity 
by the former. The result gives the number 
of pounds pressure upon the piston allowed 
for each square inch of metal in the frame. 
This, while not the 


the actual strain 


upon 


metal, is strictly comparative and that is all 
that is required for the purpose 


Size of Lbs. per sq. inch of small- 


engine. est section of frame. 
10x30 217 

12x36 248 

18x42 278 

24x48 360 

24x48 B95 

28x48 575 

30x60 B50 


It will be observed that speaking generally 
the strains with the size of the 
engine and that more cross-section of metal 


increase 


is allowed with relatively long strokes than 
with short 
should expect. Other data of a more mis 
cellaneous character show loads of about 300 


ones, both of which are as we 


pounds on short stroke engines of about 10 


inches diameter of cylinder, while one 
memorandum of a 32-inch engine which 


has been running for many years without 
any indication of weakness gives a strain of 
667 pounds. 

From 
general rule that 


the 
moderate 
speed, and having strokes up to one and one 
half times the diameter of the cylinder, the 
loud smallest section 
should be for a 10-inch engine 300 pounds, 
which figure should be increased for larger 
bores up to 500 pounds for a 30-inch cylinder 
of same relative stroke. For high speeds 
or for longer strokes the load per square 
inch should be reduced in accordance with 


the above I have formulated 


in engines of 


per square inch of 
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that final resource in all engineering—good 
judgment. 

The above data are meager and the result 
ing rule is not sufficiently definite to satisfy 
the They are 
offered for what they are worth, and in the 
hope that they will call out the contents of 
other note books 


overnice in such matters 


How would these figures look if reduced 
to factors of safety 2? Simply absurd, but as 


factors of stiffness intelligible 
There could be no better illustra 
tion of my remarks on this topic than the 


above table 


they are 


enough 


——_eqgpo——_—_ 


LETTERS FROM PRACTICAL MEN. 


Train Motion and Resistance, 
Editor American Machinist : 
In the AMERICAN MACHINIST for Decem 
ber 20, 1894, Mr. C. W. MacCord, Jr.. M-E.. 
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MULTIPLE SPINDLE DRILLING 


applies my formula for the maximum speed 
of a train to the Empire State express, and 
assuming a working boiler pressure of L180 
pounds, he compares the horse-power which 
he calculates would be actually developed 
by the locomotive running at 90 miles an 
hour with the horse-power necessary to over 
come the resistance given by my formula, 
and shows an apparent error of about 21 
per cent. in the result given by the formula 
for this particular case. 

But to what is this error due? 
misconception of the principles on which the 


Kither toa 


formula under question is based, or to the 
use of experimentally determined constants, 
which, while representing as nearly as pos 
sible the general conditions of train resist 
gnce at the timethe experiments were made, 
do not exactly apply to the special and some 
what extreme case he considers. 

But no error is detected in the derivation 
of the formula of my original article pub- 
lished September 27, 1894, and to show the 
effect of the experimental factors on the re 
sult given by the formula [ will apply it to 
finding directly the maximum velocity at 
tainable by the above train. 

According to the specifications given in 
the Setentific American in 1898 for engine 
999 : 


Working boiler pressure = 190 pounds 
per square inch, 
Weight on drivers = 84,000 pounds. 
Speed on trip to exposition = 86} miles 
hour. 


per The other proportions being as 


given by Mr. MacCord, and the formula 
is : 
Maximum velocity = {/* ks : : 
UW 


=/ ow = Vy (3) 
Cw 

f,a and Care constants whose value was pre 
the 

total weight of the train. 
given in feet 
then A [0.222 x 
576,000 | 16,591, 


viously given, LZ 
and W 


velocity is 


on the driv 
The 
We 

ako X 
907.8 X 


weight 
ers 
per see ond 
84,000 
Vv = 


154 feet per second, or 


have 
and 
V 16,591 + 576,000 
105 miles per hour. 

But as [stated in my article, the train ap- 
proaches but never qu te reaches this maxi 

Under the rather uncertain 
the track and friction for this 


train, probably not more than 85 to 90 per 


mum velocity 
conditions of 


cent, of this velocity could be depended on 


for a continuous run, or about 90 miles an 


hour, which is about the speed made by 999 
on the famous trip to the exposition 

The formula gives as good results as I ex 
pected or claimed it would, and owing to a 
deplorable lack of experimental determina 
amount of resistance to 


tions of the actual 


American trains at given speeds, it cannot 


well be improved upon at present 
The result obtained above would seem to 


indicate that either the coefticient of adhe 


sion / Was rather less than ordinary in this 
else U 


case, or greater, or « less than the 





average values which I have used, 
the 


constants, so called, for given conditions. we 


If, how 
ever, we knew exact values of these 
could determine the maximum velocity of a 
train exactly, except for a very slight error 
due to assuming that atmospheric resistance 
varies as the square of the velocity. 

The writer hopes to extend the table of 
train resistance calculated from the formule 
1804, 
by calculating the resistance for different 


(1) and (6) in the issue of September 27, 


values of a and @, so as to permit the user 
of the formulke to adopt the constants best 
adapted to a but the limited 
space for the above article would permit 
only of the most 


viven Cause; 
general consideration of 
the very broad subject of the theory of train 


motion R. E. Horron, 





The Hindley Worm—The Parkhurst 
Rod Feed, 
Editor American Machinist : 

In your issue of December 27th you pub- 
lished an article regarding a worm-driven 
shaper and say that the worm and worm 
gear are of the Albro-Clem construction. 
Without intention of detracting from 
Mr. Albro’s reputation as an inventor of this 


ny 


Hindley worm or screw, | wish to say that 
the worm mentioned was invented by an 
English engineer over a century ago and is 
is known as the Hindley screw. Messrs. 
Morse, Williams & Co. have bought sev- 
eral of our machines for cutting this worm 
and worm gear, displacing those made by 


themselves. L[ wish to put the public right 


ae 
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on this matter (although there are very few 


engineers who are not posted on the subject) 


and give credit to the inventor, even if he 
has been dead a hundred years We, among 
others, are making this worm and gear 
which everybody has a right to do 


In the same issue you published a cut‘and 
English turret lathe You 
rod feed is known 
in the United States of Park 
Here wrong It is 
identically the Brown & Sharpe rod feed, in 
the rod 


dese ription ot an 
mention that the is what 
America as the 
feed 


hurst you are 


which a weight is used to force 


This was invented and 
& S. Mfe. Co 


through the spindle 


introduced by the B before 


the ‘‘Parkhurst” wire feed. The Parkhurst 
rod feed whic h we marke exe lusively dis 
penses with the weight and carries the rod 


forward with a positive motion 
Pratt & Wuirney Co 
F. A. PRAT! 
President 
[Some time since during a conversation 


Mr. Albro he gave 
dropping the name Hindley from the worm 


with me his reasons for 


gearing made by him. I will not trust my 
memory to give these reasons, but have 
asked Mr. Albro to give them if he wishes 


to. 

As to the rod feed, our description of it as 
the Parkhurst ‘‘except that a weightis used 
to bring the rod up to the stop” exactly fits 
the Brown & Sharpe feed, though we failed 


to recognize it in this instance Ep. | 
_ a>: 
i 
<— Aaa ~ 
i} imerican Machinist 
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Vibrating Waterfalls, 
Editor American Machinist: 

Mr. James Hobart gives an interesting ac 
count of a vibrating waterfall, as illustrating 
vibrations coming from waves 

The writer has heard of one similar near 
Diamond Hill, R. I 
only when the wind blows in a certain direc 
the 
water goes over the dum in waves, as illus 
trated by Mr. Hobart, but unlike the fall he 
mentions, the vibrations are there with either 


This waterfall vibrates 


tion—down stream. At such times 


high or low water 


The waterfalls that give most annoyance, 


however, are those that Cause air vibrations 


at all periods, and are the worst at high 
water. They are vertical dams closed at 
the ends. The cut shows the cross-section 


of one of this kind. This is on the Housa 


tonic River, about fifteen miles from Bridge 
port, Conn, The dam, with apron as origi 
nally constructed, is shown in the full lines. 
The this fall, 


about would 


from which 
feet high, 


windows within 


vibrations Wis 


twenty shake the 
doors and the radius of a 
mile and a half to two miles, and when the 
This 


dam withstood freshets for several years, but 


water was high was most annoying. 
during one freshet the ice broke up, and 
huge cakes of it would pause on the crest, 
as shown by the dotted lines, and then go 
straight down on the apron until that was 
broken away, and the portion built under 
the the latter, which 


washed away. 


dam loosened Wis 
The dam was rebuilt with a curved apron, 
as shown by the long dotted lines. There is 


no trouble from vibration with such con 
struction. 

Mr. Hobart 
stopped by building top of the dam in spots. 
Mr. E. N. Evans that pieces of drift 
wood will also stop it. Anything that will 
admit of a free circulation of air back of the 
fall will 


would be two or three stone piers built into 


the vibrations can be 


Says 


Says 


stop it. The most durable thing 
the top of the dam sufficiently stout to with 
stand floating ice, and if such are spaced 
across the dam at intervals of, say, seventy 
five feet, any noticeable vibrations will be 
prevented. 

As [remember the dam to which I think 
Mr. Hill alludes, there is a ledge about one 
quarter of the distance from the west end. 
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the 
would be if 


If this is correct vibrations are not as 


vreat as they the dam had an 
even crest and fall for the entire distance 


Waterbury, Conn W. E. CRANE. 


A Talk to ** Practical Men,” By One of 
Them, 

Editor American Machinist : 

In your issue of January 24th is an article 


W ood, in 


special point of making very 


which he makes a 


plain the dif 


by Professor 


ference between weight and mass 

It is sometimes of considerable importance 
to practical men to be able to clearly dis 
the but the 
with this article of Professor Wood's is that 


tinguish between two trouble 


too many of us will look through it, see 
that like 
immediately skip the whole thing with per 
the editor 
printing such stuff that nobody can 


things in it look algebra, and 


haps a muttered imprecation at 
for 
understand,” 

But let little 
it is too bad for us to miss 


us @Xamine this matter a 


because, of course, 
a thing of very considerable interest and 
value to us simply because we think we can 
not understand it, when in reality we can 
easily understand it if we only think so 

In the 


article we find that there 


first place, on looking over the 
is a good deal of it 
that is very clear and very interesting before 
we come to what some are in the habit of re 
the ** 
be well 
Then 


well to 


ferring to as r plus gq business,” and 


this it will to read and think over in 
when this has been done, 
reflect: that 
the learned professor, though they 


any event 


it may be the formule 


used by 


may look formidable or even appalling to 


some of us, are really very simple ones—so 


simple that anyone can readily understand 


What they mean, and, having once under 


stood them, will be far less frightened at 


similar ones in the future. 
Now, although most of us so-called prac 
tical men know very little about algebra, 


we, of course, know some things about 


arithmetic, and can multiply and divide, 
With this stock of know] 
command, let us 
formula. It 


acknowledged that one arbitrary symbol or 


add and subtract 


edge at our examine 


the professor's first must be 
sign can indicate a certain quantity as well 
as another different symbol or sign, if we 
only understand what it means, and in every 
case Professor Wood tells us just what the 


letters he uses in his formule stand for. 
Bearing this in mind, we could write his 
: . weight . 
first formula thus, mass = — We 
oo < 
On. 


know, of course, that when two Arabic tig 
ures, or any other two symbols, are written 
one above and the other below a horizontal 
line, the quantity represented by the upper 
one is to be divided by the quantity repre 
sented by the lower one, and bearing this in 
that the 


means simply that the mass of any body is 


mind, we at once see formula 
equal to its weight in pounds divided by 
$2.2. In the same way the next two for 
mule are readily understood, and, knowing 
that if two letters or symbols simply follow 
each other without any sign between them, 
they are to be multiplied together, we see 
that the fourth formula means simply that 
mass (VM) multiplied by 
velocity in feet acquired at the end of the 
first (4), that 
either of these is equal to the weight of a 
body (W) divided by 32.2 
acceleration (a). 


force (F) equals 


second, or acceleration and 
(g) multiplied by 
Then, our plain every-day 
arithmetic tells us that when any number, 
is written with a 
attached, thus 4°, it 
that 4 is to be squared or multiplied by it 


for instance, as 4, 


figure 2 


such, 


small means 


self, and is, therefore, really equal to 16. 
The same is true of the letters thus written 
by the professor, ¢. ¢@., each quantity so 
represented is to be multiplied by itself. 

Of course, this explanation may, to use a 
slang expression, give ‘‘ that tired feeling” to 
those who know all about algebra; but then 
most of those who know all about algebra 
know 


also the difference between weight 


much need to 
understand Professor Wood's article, and 
not written for them, but for the 


others (just as smart in their particular lines 


and mass, and do not so 


this is 


of work), who need light on the difference 
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between weight and mass, and are apt to get 
needlessly frightened when they see what 
looks like algebraic formule, even when the 
formule are so simple as to be readily un 
as they are in this in 


FREELAND 


derstood -by anyone 
stance ie 


Blow off 
Blow off 








American Machinist 


Criticism of a Boller Water Front, 
Kditor American Machinist: 

In your issue of January 17th, page 42, is 
attached to a 
liable to 


an illustration of a water leg 
that I 
vive trouble from two causes. 


tubular boiler, consider is 
The circulation in a tubular boiler is some 


thing as follows: The larger part of the 
evaporation is in the front end, where the 
fire is hottest, and the circulation is up to 
the top of the water, and to meet this the 
water rushes along the bottom from the back 
end, under certain conditions, depositing its 
the 


This it is almost certain to do if 


sediment over fire sheets, causing 
“bagging.” 
the feed over the 


boiler current meets the 


crown sheets. Also sediment will fill in on 
the flat space shown in the design over the 
fire door, and induce leaks 

The top of the door should be made round 
so that loose dirt can find no lodgment. 

The feed entering at that point will cause 
corrosion there, which will be very difficult 
to detect. 

The 
tan’s patent 


outline sketch here shown is Rheu 


water front, which, it will be 
observed, is not open to the above objec 
tions, particularly as the feed enters in front 
above the tubes, and is carried to the rear in 
a pipe as recommended by insurance com 
panies 

These Rheutan boilers have pretty thor 
oughly demonstrated the strong circulation 
existing along the bottom of a boiler, from 
the back to the front end 

An engineer told the writer that he aeci 
dentally left his 2-foot rule in the back end of 
one of these boilers, and the next week when 
opened, he took it out of one of the hand 
the 


where it is 


holes in water front. There are cases 


claimed steel tools have been 
the 
that these boilers are kept as clean 
the the 


ordinary tubulars are with bottom blows at 


carried over sume course. It is also 
said 
with blow-offs in water front as 
the rear. 
Repairs are now being made on a set of 
Corliss upright boilers that collected sedi 
ment over the doors, as will be the case with 
the illustrated, the stay 


bolts were in the way, so that the place 


design you and 


could not be reached. New hand holes have 
been cut over the doors. 
W. E. CRANE. 


how 


Watch Pallets—Small Motors, 
Editor American Machinist: 

Mr. Booth, in his letter to AMERICAN MA 
cutnist of December 138th, complains of the 
pallet 
The English method is certainly more 
durable, but the 
method lends itself to such an accurate 


American method of fixing watch 
stones. 
mechanical, stronger and 
U.S. 
and ready adjustment, that for factory work, 
where rapid production combined with great 
accuracy is needed, no other method is like 
ly to find favor. The U.S. watch escapement 
is much more closely adjusted, and more free 
from inequalities and errors than the majori- 
Mr. 


Booth’s watch does not go so well as former 


ty of English lever escapements are. 


ly because the pallet stone was not properly 
retixed. If I knew where a_ private letter 
would find Mr. Booth I might tell 
where he might be able to get his watch re 


him 


stored to its former good timekeeping. 

The little gas engine to which Mr. Booth 
refers, reminds me of a larger one, also ver- 
tical, with the crank and connecting rod en- 
cased like the Westinghouse steam engine. 
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There is only one valve the yovernor Vii 
-on this engine, but it is not an Otto cy 
asit receives an impulse every revolution 

Day & Co \\ 


the name of 


this engine is made by 
Mr. Booth kindly- give 
maker of the 4-horse engine he speaks of 

England B. H. J 


me 


The Proper Method of Projection, 
Editor American Machinist : 

I have just noticed Mr. H. L. Hund’s 
ter in the AMERICAN MAcuINisT of Janu 
10th, headed ‘‘The Proper Method of Pr 
jection.” 
that his talk on the s1 
ject is entirely devoid of argument, eit! 
the 
tack, or for the one he would advocate. | 


It seems to me 


against method which he wishes to 


has attempted, by means of many absu 
assumptions, to ridicule the way he does 1 
like, and make it appear that all who foll 


it are very foolish persons indeed 


It is scarcely worth while to notice w 
was said, in detail, for no one will be p 
suaded by mere ridicule based on prepost 
It is idle to talk of havi: 
‘in order to draw a plan view” 


ous suppositions. 
of the any 
‘to place a board beneath it”; of sight 
down and marking off points, and of ne 
ing ‘“‘to be able to see through the any 
and mark off on his board those porti 
the to say nothing of the st: 
ping back an infinite distance, ete. Di 
not Mr. Hund see that the 
things can be said, equally as well, of 

If his object, unlike the anvil, h 
been bigger at the top than at the botto 
would He had 
good deal of solid iron” to tell anything 
And then, t 
if *‘he does only what he does every day 
life through 
window at an object on the other side of | 


over base,” 


same ridiculo 


way? 


not have to see through 


the shape of the lower part? 


his when he looks his roe 
street,” and holds his “ transparent plat: 
over, or before his anvil, and draws there: 
he dves not get a correct drawing, but a px 
spective, which is not what he 
too must step back at an infinite distan 
also needing 
his limbs,” and, likewise, ‘‘ must be 
with remarkable eyesight indeed” to se 
far. 

Mr. Hund has evidently been trained 
the one way, and, like many people, fe: 
sure there is no way but Ais way. It 


natural for one to get to feeling so. when li 


knows some one way well, and is not 


miliar with any other 
An 


these two methods would hardly be prot 


attempt at a rational discussion 
able, as any such attempt is almost sur 
prove a failure, ending in useless quibbli: 
However, it should be known that there 
suflicient reasons for the adoption of 
method which Mr, Hund attempts to ri 
cule, in preference to the other. 

As far as the majority of mechanics 
concerned, and a great many draftsmen 
well, who had little mathemati: 
training, it is not necessary that any sci: 


have 


tific explanation be given of the method 
representation they use. It is impossibl 
give an explanation of the theory of eit! 
method which will seem to them altoget! 
talk 
‘deriving projections on planes of indetin 
extent,” 


sensible. It is useless to to many 


and of ‘‘assuming the point 


sight at an infinite distance, so that the li: 


of sight shall coincide with the lines of } 


For all 
sufficient and best to explain the projecti: 


jection,” ete, these persons it 
as simply views taken from the several 
rections. This can be done clearly 

satisfactorily to the untrained 1 


chanic, or to any intelligent boy. 


most 
And then the question is just on 
arranging the views on the drawing, whi 
for the purpose of merely representing 

jects, it little 
whether the plan is above the elevatii 
the left the left of it 
otherwise. For one can become accuston 


is really of conseq uel 


and end view to 
to either arrangement, and when once 
it, the whole 
simple to him that he cannot believe t! 


miliar with matter seems 


any other way could possibly be so eas 


In both methods the plan, elevation, « 
end views are projections, and are exw 


wants. Il 


‘‘an unparalleled expansion o! 
gift 


s 


/ 
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respectively, so that in both the pro 
ns may be explained as views, in 
case it is immaterial whether the 
ire arranged in the one way or the 
One way, however, should unques 
bly be adopted and adhered to. And 
ntly, now, the adoption of this way 
l be voverned by some other considera 
than merely the position of the views 
paper To those who have become 
omed to placing the elevation first, 
below it the plan, and to the right of it 
iew as seen from the left, this does 
the natural and best way, and un 
dly to those who have become ac 
ied to the other way, that seems the 
ossible. But for this very reason, that 
wil secmns the best Ww hen once learned 
exclusion of the other, something else 
decide the matter. 

\ow, for those who do possess a know] 
if the science from which all our ideas 
jection drawing are derived, an ex 
tion of the method of representation 
d must be provided, based upon the 
ples of that science. Projection draw 
in eract science, founded upon mathe 
il laws, it being directly an application 
<riptive geometry. Its methods should, 

th fore, be in accord with the conceptions, 
he principles and practices of the mathe 
s upon which it is based. Other things 

being equal,,as they evidently are when it 

is a question of merely representing objects, 

th method should be adopted and used 

vhich is most rationally explained by the 

laws of the science of which it is one branch 
plication. 

Now, in descriptive geometry two mathe 
matical planes of indefinite extent are con 
ceived, intersecting each other in space at 
right angles, the one plene vertical, and the 
other anoracinery On these two planes all 


ithematical problems can be, and = are 
represented, by means of projections and 
traces. For special conditions a third plane 


is ed intersecting the two first assumed, 
wrpendicularly. The two planes of projec 
tol or co-ordinate planes, as they are 
called, form four dihedral angles, dividing 
ill space into four equal parts, in one of 
which the eye of the observer, or ** point of 
sight’ is supposed to constantly be. This 
is the first angle. In this first angle natu 


rally, all problems are assumed as far as 
possible Whenever the nature of a prob 
lem or certain peculiar conditions require 
that part of the figure in space shall extend 
back into the second angle, or down into 
the third or fourth, it is always considered 
that the treatment of the problem is compli 
cated thereby. It would be considered an 
exceedingly strange and unreasonable pro 
ceeding to willfully assume any problem in 

of those angles, even so simple a prob 
lem as that of finding the angle which a line 
in space makes with the horizontal plane of 
projec tion, 

Ilow unreasonable, then, is it to assume 
such a machine as, for instance, an engine 
lathe, or a universal grinder, in the third 
nele, or in any but the first angle of the 

»planes. The machine as conceived in 
the mind of the designer, with all its in 

te lines, and its many surfaces of varied 
degrees of curvature, is more complex and 
lifticult of representation than the problems 

! descriptive geometry. What reason can 
there be, then, in insisting on the use of the 
third angle for such work, when this angle 

ised as little as possible in the descriptive 

metry, the science which includes all the 
lications the draftsman employs, for the 
good reason that it is recognized that so 
ng complicates the problem unneces 
sirily? When the third or profile plane is 

d it is passed to the right of the object, 

n revolved backward to the right into 
coincidence with the vertical plane, bringing 

second elevation, which is the view from 
left, to the right of the first elevation. 

in many instances problems are met in 
designing which demand solutions as elabo 

te and difficult as many which the student 

called upon to work out in the study of 
pure science. Whenever there are any 
ithematical operations necessary on the 
rawing, as there frequently are, such as 
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and working out 
of intersection and developments, the 
is a proceeding directly at 


to perform these 
\ that draftsmen who 
» this arrangement 
a little descriptive g 


So why should 


of views be universally used which conforms 
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machines made on standard sizes, tabulated 
and indexed in regulation form, and designs 
fora number of complete machines, among 
which may be mentioned a universal twist 
drill grinder, a drill press, a treadle lathe, a 
shaper, a large wet grinder, et all of 
Which are designed to be built, too—not 
merely for the sake of drawing up some 
thing All of these drawings are made in 
accordance with what we consider the natu 
ral way, and we are willing to leave it to 
anyone who can read shop drawings to say 
f they are not clear. The designs are clear 


enough to be detailed correctly without fur 


ther information than what is on the 
drawings, by a corps of young men who 
are just learning the draftsman’s pro 
fession. I have shown these drawings 
persons who have learned the other 
way, and their clearness has in every 
instance been remarked upon. One who 
had been foreed to learn the other will 
said that it always bothered” him 
‘to have the plan above the clevation 
but that this way he could see how 
it was easy enough.’ Most of our shop 


details are worked up by young fellows 





a 2 who are just learning to be pattern 


makers and machinists, and there has 
never been any trouble about their read 
ing the drawings easily 
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scriptive geometry ? 
am well aware 
Hund favors has many 
of whom are among our authorities on draw 


* Mechanical Drawing,” that it is the method 


all good practice,” 


drawings of complicated machinery, 
‘ should examine the 

drafting room here, 
pleased to show 
There are machine shop drawings 
of every description, drawings for innumer 
details of complicated 











MreTHOD OF PROJECTION, 


I will send herewith a drawing of a letter 
press made in accordance with the system 
we use. The press was designed by a young 
man who, less than a year ago, never had 
made a shop drawing of any kind. This is 
his first attempt at a design. I will send 
also one of his details of this press, and some 
odds and ends of shop drawings which we 
happen not to be using just now. They are 
not without defects by any means, but these 
are minor errors and oversights to be ex 
pected of young men just gaining their first 
experience. They will serve at least to il 
lustrate ‘‘ our way.” 

It will be noticed that we do not draw in 
all the invisible lines, but only just so many 
as will be helpful to the detailer or shop 
men, as the case may be. Sections are used 
wherever they will simplify matters, Our 
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rule is, on designs to show the machine com 
plete, whenever possible, putting in the 


needed invisible lines. occasionally using a 


section ora partial section, if the character 
of the machine makes it best to doso ; and 
on details. to make use of sections wherever 
they will render the form more clear, but 
not to section a piece needlessly, for ‘* cross 
sectioning consumes time, and unless it 
shows sometbing better than can be shown 


inv other way, is confusing on the drawing 

The three or four views are not invariably 
arranged according to the system, as some 
times there are special reasons for pl wing 
them differently but in all such cases 
they are plainly lettered Plan View 
From Left.” and so on And it is not 
always nec ssury to have all three views, or 
four, Sometimes plan and elevation are 
sufficient. Often the plan may be dispensed 
with, and the elevation and one or more end 
views used. Judgement must be used, based 
upon careful consideration of what the draw 
tig es fer, remembering that a working 
drawing is to show the workman what to 
make and how to make it 

The sVstem Wwe use Was not adopted with 


out a consideration 


f others, and we hope 
noone will allow himself to become preju 
diced in’ favor of one way or the other 
blindly, but that he will consider impartially 
wl views of the question 
W. K. PALMER 
Miller Manual Labor School, Crozet, Va 
—-_— 
A Question in Electries 


According to an esteemed conte mporary, 
high chimneys built of slag bricks are lighter 
and stronger than the ordinary type, and are 
absolutely proof against lightning ‘‘ since 
slag is such a positive non-conductor.’ 

i 

A large American watch factory is to be 
established at Osaka, Japan. The capital 
stock is 800,000 yen, of which 150,000 have 
been subscribed 

-_ 

Mr. S. S. Townsend, who was well-known 
in the machinery trade for many years and 
was formerly general agent for the Root’s 
blowers in New York, died January 14th at 
his home in this city His career in business 
was a long and honorable one, and he had 
many friends 

lla 

Mr. A. G. Fell, of Warrington, Fla., while 
in this city recently on business connected 
With the several electric and other enter 
prises in which he is interested, called upon 
us and discussed the general outlook of 
affairs in Florida 

Mr. Fell considers that there is every pros 
pect of a revival of prosperity in the Penin 
sular State during the coming season, and his 
company is preparing fora large increase of 
business 

ee 

The Elm City Stationary Engineers’ Asso 
ciation, of New Haven, N. A. S. E., No. 10, 
of Connecticut, has adopted a course of 
lectures on engineering matters, and a list 
of subjects to be discussed. during the com 
ing quarter has been forwarded us by Mr 

W. HL. Wakeman, the association instructor 

During the vear some 300 questions will 

be considered by the members, and we infer 
from the quarterly list, as well as from Mr. 
Wakeman’s letter, that the Elm City engi- 
neers have no intention of allowing their 
brothers in other sections to distance them 
in professional knowledge. 

ee 

We have received from The Tradesman. 

Chattanooga, Tenn., a copy of The Trades 
man Annual, No. 16. This is a book of 216 
pages, containing contributions from many 
of the most eminent authorities in this 
country, dealing with the questions con 
nected with the resources of the Southern 
States. The issue is virtually a standard 
encyclopedia for Southern industrial and 
cognate interests, and contains a list of over 
5.000 of the chief industries in that section 
of the country It is, of course, a very 
valuable publication for those who are in 
terested in manufactures, especially in the 
South 
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Cheap Power From Niagara. 


stated that 
addition to the one now deriving power from 


It is two new companies in 


Niagara Falls, will put in plants there, and 


will furnish power to industrial establish 
ments in Buffalo. 


per year per 


Prices as low as $2 or 33 
talked of by 
already controls 


horse-power are 


one company which a canal 
from which power for a number of factories 
is derived, the water falling over the 
cliffs. 


pen stocks to the 


waste 
It is expected that by simply fixing 
the cliffs, 
bottom and turning this 
about 30,000 horse 


face of placing 
water wheels at the 
waste water into them, 
power will be available. 

Though it is 
tain that 
figures named, 


in our opinion almost cer 


power cannot be furnished at the 
yet this question of cheap 
which vitally in 


and those who look 


power is, of course, one 
terests manufacturers, 
only at the surface of things might suppose 
that manufacturers in Buffalo getting power 
at a cost of two to three dollars per horse 
would have a 


power per year, 


over 


very great 


advantage those located elsewhere : 


but experience in similar cases, and so far 
at Niagara as well, 


view. 


does not bear out this 
An engineer residing in the 
Buffalo 


manufacturing 


vicinity of 


informs us that land suitable for 


sites, and so located as to 


make the cheap power available, has risen in 


value from an average of about $300 per 
acre to about $38,000, as a direct result 
of the cheaper power. It is almost. cer- 
tain that if all the advantages now offered 
by this land for manufacturing purposes 
were to be carefully compared with its 
advantages before the cheap power was 
thought of, this difference in cost per acre 


would be a pretty accurate measure of the 


difference in advantages. Exactly the same 
principle applies to comparisons made be 


tween manufacturing plants located in 
Buffalo and similar plants located in Cleve 
land or elsewhere. If in each case the 
annual rental value of the land occupied, or 
the interest on its actual value be considered 
as a part of the cost of production (as it 
think, that 
things are nearly balanced, 7@. e., that what 


manufacturer may 


should be), it will, we be found 
ever advantages a given 


have over another in the matter of cheap 
power will be balanced or nearly so by the 
cost of the privilege of using it ; and this is 
one of the manufacturers in 
Hartford, Cleveland 


nati need not especially fear the competition 


reasons why 


Providence, or Cincin 
of manufacturers who get power at much 
unless. the 
the land upon which the factory stands (who 


lower cost elsewhere, owner of 
may be also the manufacturer occupying it) 
making up 


which he does not 


is willing to ignore its value in 

his accounts ; something 

usually do if he is wise. 
me 


British Light Railways. 


The conservative element among our Eng 
lish greatly exercised 
proposal of the go-ahead portion of the 
community to grid the tight little island and 
its near neighbor with what are known 
as light railways, which are intended to de 
velop the outlying districts by placing them 
in communication with the main arteries of 
traflic. 

As usual in all countries where anything in 
the shape of a transportation line larger than 
a toboggan slide is talked of, the champions 
of broad and of narrow gauge are out in full 
force vociferously expounding their views, 
and advocates of electricity, 


cousins is over the 


also 


compressed air, 
gasolene, gunpowder, and other motors, are 
not behind in adding to the general excite- 
ment. 

The progressive Englishman labors under 
disadvantages in the land of his 
birth by reason of the medieval ceremonies 


serious 


that hedge around and discourage every 
move that is made to advance material 


affairs, and the building of even a suburban 
trolley line becomes under prevailing condi- 
tions a very serious undertaking. 

After a most exhaustive survey has been 
made by those who are willing to further 
the project, the promoters, who must be 
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armed with certificates of good character 
setting forth their financial standing, and 
the fact that they are regular church com 


Lords 
after a dignified period 


municants, present a memorial to the 


and Commons, who 
of delay, 


debate, 


proceed to regularly bring up for 


and table the measure for a stated 


number of rounds, until each acknowledged 


orator and party leader has placed himself 


aright before his constituents by ‘‘ defining 


his position” in speech of several hours 
duration. 
At the 


are carefully adjusted to occupy at least one 


end of these preliminaries, which 


season’s sessions of the governing bodies, it 
is politely intimated that there is not suffi 
ral talent on the side of the 
properly affair, 
certain friends of progress kindly furnish 
a list of such members of 


cient leg petition 


ers to conduct the and 


the company with 
the bar as are noted for legal legis 
* pull,” 
pecuniary value of their own services. 

There 


acumen, 


lative and broad views as to the 


being absolutely no loophole for 


escape, the wretched promoters mortgage 


their holdings to furnish retainers, and en 
deavor to cheer their drooping spirits with 
the thought that a great step forward has 
been taken. 

But the end is not yet in 
long and weary day ; for, no 
than the 


man, 


sight by many a 
sooner has the 
military 
hotly 
ill-considered 


scheme reached this stage 


awake, and, arising as one 


protest against ‘‘hasty and 
action.” 
The service journals point out that the 


new project is capable of giving aid and 
comfort to the nation’s enemies, that possibly 
blood-thirsty 
secretly land in the 


community, to 


a corporal’s guard of foemen 
enabled to 


heart of the 


might be 
unsuspecting 
to the 
a free and proud-spirited people. 

The blood-curdling 
are raked over, and little children go trem 
bed filled with the 
dark and 
Jones and his worthy crew, 
appear 
fog and darkness on the coast, 
creature in 


become a menace lives and liberties of 


legends of old days 


bling to stories of the 
times when sinister Frenchmen, 
and Paul 


wont to 


were 
mysteriously from out the 
and stampede 
a beef the sight of the innocent 
people. 

Town meetings are held all over the king- 
Home exhorted to 
interfere and prevent the threatened disrup- 


dom, the Secretary is 


tion of the Empire, the promoters of the 
burned in effigy, and 
yeoman sleeps with a broad axe for a pillow. 


railway are every 

The Queen’s Council now calls for the 
papers in the case, the celebrated ordnance 
map is taken 
pearl and ivory, and spread upon the coun- 
cil table, and 
admirals solemnly plot the proposed line to 
within the an inch of 


from its jeweled casket of 


and stern generals grave 


smallest fraction of 


antediluvian bed rock, and Trinity high 
water mark. 

And so the affair drags along, and if 
purses and patience are sufficiently elastic 


the Charters and Grants may be forthcom- 
handed to the grand- 
children of the original projectors as some- 
thing 
superfluous energy and spare collateral in 


ing in time to be 


promising a means of absorbing 
the future. 

Our transatlantic 
way in 
really believe that a public improvement is 
likely to advance the civilization of the age 
incidentally pay the 


friends should note the 
which we go to 


work when we 


and stockholders as 
well. 
The car of 


to be delayed by any 


here allowed 
sentimental 
either as regards national defense, or the 


progress is not 


notions 


alleged moral or legal rights of people along 
the proposed line of way. 

The first question does not alarm our in- 
land granger population in the least, and as 
to the 
sider themselves called upon to waste time 
in looking out for individuals who may be 
too careless to keep an eye on the moves of 


second, our legislators scarcely con- 


corporate bodies who are likely to encroach 
on their preserves. 

After a hurried survey of the route a 
political boss of unlimited power and ag- 
energy “seen,” his 
sympathies aroused, and his protection se- 


gressive is properly 
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cured, and before the property holders 
that anything 
bills are rushed throueh 
secret Then | 
books are opened, and ere the ink is dry 
the first half 
children of sunny Italy are turned loose \ 
pick and 
through field and thoroughfare, 


along the line are aware 
afoot, 
the legislature in 


agreeable is 


sesson. 
dozen signatures, the smi! 


shovel, the ground is_ torn 
and the 1 
way is an assured success—ready to be sto 
by one of our ‘* financiers.” 

sitll icine 


Death of E. L. Maxwell. 


Eugene Lafelle Maxwell, member of 
firm of Manning, Maxwell & Moore, of Ni 
York, president of the Pond Machine Ty 
Co., of the Ashcroft Manufacturing ( 
and of the Shaw Electric Crane Co., died 
his home in Brooklyn, Saturday the 91 
Mr. Maxwell was born in Brooklyn, «a: 
forty-four years old. He 
widely and very known in n 
and manufacturing circles—as 


was wus vt 
favorably 
chinery 
honorable and courteous gentleman, and 
excellent business man. 

—— + <—Ppe 


Charles W. Copeland. 


On Tuesday night, February 5th, after 
Charles W. Copelan 
America’s best known marine eng 
neers, died at his residence, 151 Columb 
Heights, Brooklyn. 
Mr. Copeland was 
1815, and came of 
stock—his father owning 


protracted illness, 


one of 


born in Coventry) 
engineeri! 

an iron works i 
Hartford, Conn.—and after passing through 


Conn., in 


the various branches, became superintenden 
of his father’s business, in which position h 
designed and various of th 
early steamers used on the sounds and rivers 
of the coast. 

In 18386 he was placed in charge of th 
West Point Foundry, and while there built 
the engines of the U. 8.8. ‘‘ Fulton,” th 
“Utica,” ‘‘Rochester,” ‘‘Swallow 
others of note, besides the 


constructed 


steamers 
earliest 
American iron steamer, which plied on Lak: 
Pontchartrain. 

In 1839 the U. 8S. Government appointed 
him chief engineer of the Navy, and during 
this period Mr. Copeland designed and co1 
structed the ‘‘ Mosquito Fleet,” 
Mexican war, as well as such 
as the 


and 


used in thy 
noted vessels 
‘Missouri,” the iron 
the lakes, th: 
‘ Saranac,” 


‘ Mississippi,” 
side-wheeler ‘*‘ Michigan,” for 
machinery for the ‘Susqui 
hanna,” ete. 


After leaving the naval service, Mr. Coy: 


land took charge at the Allaire Works, ot! 
New York City, and there built the engines 
for the ‘ Pacific,” ‘* Baltic,” the steamer 


‘Panama,” for the Californian line, th« 
‘Bay State,” ‘‘ Empire State,” ‘Traveller, 
and also the ‘‘ Harriet Lane,” the U. 8 
Revenue steamer. 

Mr. Copeland was the first supervising 
inspector of steamboats for the district ot 
New York, and 


later was consulting engi 
neer to the U. 8. Lighthouse Board, many 


of the lightships being built from his plans 

While director and consulting engineer 
to the Norwich and New York Transport: 
tion Co., he designed the steamers ‘* City o! 
New York,” ‘‘ City of Boston,” ‘City 
of Worcester.” 

Mr. Copeland was a charter and life mem 
ber of the A. 8. M. E., and was known as 
designer throughout the length and breadt! 
of the land, his work being looked upon 
both at home and abroad, as embodying th: 


and 


best features of American engineering pra 
tice. 
———— © be 


Literary Notes. 


THE ANIMAL AS A MACHINE AND A PRIMI 
MOTOR, AND THE LAWS OF ENERGETICS 
By R. H. Thurston. 


In this book the first 36 pages are devoted 
to an introduction, in which are discusse 
the laws of energetics and of power produc 
tion and utilization. A good part of this 
chapter is made up of the well-known laws 
principles and formule relating to matte: 
force and energy. The next 47 
devoted to the discussion of the 
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views of the animal as a motor machine. In 
chapter much of the matter has been 
red from investigators and engineers 
have made this subject a special study. 
fables are given showing the work done by 
is. the effect of the variation of speed 

their working power, and the influence 

he various conditions, favorable or un- 
ible, upon their performance. The 

food are made the subject of investi 

n. and the researches of other authori- 

roc are referred to and their results noted. 
rhe remaining chapter of 13 pages is de- 
final deductions. The principal 
f the author has been to gather availa- 


‘ 1 10 


| nformation and present it in a compact 
form for the use of engineers, but however 
, ile the contents of the book may be 
its ie is much impaired by the omission 


of index. The table of contents is not 
handy enough for the busy engineer. 

The book is published by John Wiley & 
Sons. 538 East Tenth street, New York. 
Price, 31.00. 





PRACTICE AND THEORY OF THE INJECTOR. 

By Strickland L. Kneass C. E, 

This is a clear and practical work, in 
which the principles governing the design 
of injectors are stated in plain language, in 
such detail as will enable those interested to 
readily acquire a sound knowledge of the 
de Vice 

The proper form and dimensions of the 
passages for maximum efficiency are ex- 
plained, and experimental data of the effects 
of departing from standard outlines are 
given 

The book is published by John Wiley & 
Sons, 58 E. Tenth street, N. Y. City. Price, 
$1.50 











eS PIONS and) 
UES nsieRs 


Questions of general interest relating to subjects ds- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. We cannot undertake to answer a in 
“next issue.’ This department is usualiy crowded, 
and questions must wait their turn to be answered, 
Neither can we undertake to solve mechanical or engi- 
neering problems, and send answers by mail. 
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F (61) G. C., Kokomo, Ind., asks: Which 
is the best atomizer for crude oil used in 
connection with steam or compressed air? 
A.—We must decline to recommend any 
patented device in preference to another. 
Questions of this kind should be submitted 
to a reliable and experienced mechanical 
engineer, 


(62) T. B., Greenville, Ala., writes : Kind- 
ly advise me if there is any known way of 
jacking up a locomotive and turning off the 
tires with the power furnished with its own 
boiler. A.—No. The wheels would have to 
‘un too slow for the power which the cylinder 
of the same locomotive can furnish, neither 
is it practical to run the axles on the oil cel- 
lars while turning the tires. 7 


(68) J. W., Brighton, Mass., writes : 
Kindly inform me if involute teeth can be 
used for internal gears, and if not, why not ? 
A.—Yes, provided there are at least twelve 
more teeth in the internal gear than in the 
pinion, otherwise the internal teeth are liable 
to interfere with those on the pinion, and 
will need to be ‘‘ doctored” or rounded over 
until they will pass. It is also advisable 
that the pinion should have not less than 80 
teeth, otherwise the teeth are liable to 
be weakened at the root. 


_(64) J. C. E., Yonkers, N. Y., writes: 
Kindly inform me where I can obtain a book 
pertaining to patternmaking. A.—‘‘ Ma- 
chinery Patternmaking,” by P. 8S. Dingey, 
published by John Wiley & Sons, 53 East 
Tenth street, New York, is a good book. 
Most of the matter in this book was pub- 
lished in our columns. Of course, there are 
other good books treating on the same sub- 
Ject which you can examine on the counter of 
any dealer in scientific or technical works, and 
select such as will answer your purpose best. 


I have two iron 
wheels 39 inches diameter to make, 
Which are to carry 4,000 pounds over a rough 
roul. I propose to make the wheels of 
boiler plate and intend to use two flanged 
heads ¢ inch thick riveted to a tire 4 inch 
thick and 8 inches wide ; the hub is made of 
Cast-iron and riveted to the heads. Will 
these wheels be strong enough for the giver 
load and running over a rough road? A.— 
Yes ; but we should not put the parts of the 
Wheels together as shown in your sketch ; 
We should turn the flanges of the heads out- 
Ward instead of inward, and countersink the 


65) M. N., ——, writes: 
truck 
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heads of the rivets in the tire. We should 
also place a ferrule between the heads on the 
four tie rods shown on your sketch. We 
cannot express an opinion on the strength 
of the hub, as none of its dimensions are 
given. 


(66) C. A. C Buffalo, N. Y writes : 
Please answer the following questions relat 
ing to hydraulic rams. Is it necessary to have 
a valve in the drive pipe so as to regulate 
the pressure? A.—We have not seen a 
valve used for this purpose, and have some 
doubt as to its advantage, the pressure 
depends on the hight of water in the spring 
or source of supply. A gate may be used 
with advantage at the inlet of the drive 
pipe to regulate the supply of water. 2. 
Is there any reason why a drive pipe should 
not be brought down on a straight line 
instead of running it zigzag, which has been 
done in some cases? The claim is that the 
momentum is great when the drive 
pipe is straight. A.—We see no good reason 
for making the pipe zigzag. 3. How is the 
pressure regulated on the waste valve now 
that the old-fashioned hinge valve with arm 
and weight are not used? A.—A suitable 
weight is placed on the valve. 


(67) J. R. G., Richmond, Va., asks: 
What is the highest temperature which a 
boiler feed pump can raise and deliver to the 
boiler? Also, why does a pump fail to 
work after the feed water has reached a cer- 
tain temperature? A.—The temperature of 
the feed water which a pump can handle 
depends much on the general design of the 
pump. <A pump specially designed for feed 
ing hot water can handle water at a com- 
paratively high temperature ; but hot water 
will impair the efficiency of the pump, for 
the following reason: Hot water will throw 
off a vapor which will destroy more or less, 
depending on the temperature of the water, 
the vacuum on the suction side of the water 
piston and prevent a sufficient supply of 
water from entering into the pump, and at a 
certain temperature the pressure due to this 
vapor will be so great as to cause a failure 
in the action of the pump. Manufacturers 
of pumps will give the highest temperature 
of the feed water at which their pumps will 
work. 


(68) E. M., Joliet, Ill., writes: Please 
inform me how cold saws are tempered. A. 
—We made inquiries at a saw works in re 
gard to tempering saws of this kind, and 
were informed that they are hardened in the 
same way that saws for wood are hardened 
the only difference being in drawing the 
temper, which for wood saws is brought 
down to a blue, while cold saws are some 
times left as they come out of the oil bath. 
Saws for wood are tempered in the following 
manner: The saw is first heated to a light 
cherry red, and then plunged into a bath 
composed of whale oil, tallow, rosin and 
beeswax, the proportions of which we could 
not learn. After taking the saw out of the 
bath it is cleaned by scraping and scouring 
with sawdust. For drawing the temper the 
saw is placed between plates brought to 
gether by hydraulic pressure. The plates or 
dies are circular in form and horizontal in 
position and placed in furnace with an ad 
justable blast, and are revolved to keep the 
temperature even. There is danger that 
cold saws when taken out of the bath are 
too brittle and may cause serious results 
when putin use. In such cases, of course, 
the temper must be drawnas described above. 


(69) E. C. S8., Wichita, Kan., writes : 
Kindly give me the significance of all char 
acters, or at least of those which are most 
generally used, such as 7 = 3.1416. 9 A.— 
The characters to which you refer are letters 
in the Greek alphabet, of these there are 
only two letters to which writers generally 
give the same significance, namely, 7 called 
pi, which nearly always signifies the ratio 
of the circumference to the diameter of a 
circle, and this is equal to 3.1416; the other 
letter is 2 called sigma, which generally 
signifies the sum of a number of quantities ; 
but it must be understood that even these 
letters have sometimes another significance. 
The letter A called delta often signifies 
small increments of matter; the letter + 
called tau often denotes absolute tempera- 
ture; the letters 0 called theta, and ® called 
phi frequently denote some particular angle; 
called mu is sometimes used to denote a 


too 


coefficient, and 77 called eta occasionally de- 
notes efficiency. When a writer does not 
give the significance of the letters t and = 
it is generally safe to attach to them the 
meaning as given above. But it is not safe 
to assume any significance for any of the 
other letters or characters, their significance 
is generally given or indicated in the text in 
which they are used. 


(70) J. H., Plaintield, N. J., writes: Kind- 
ly give me a formula for computing the safe 
tension of «a screw with square and V- 
threads. A.—We understand you to ask for 
a formula for computing the safe load on 
screws or bolts. The safe working stress in 
iron screws or bolts is generally taken at 
10,000 pounds per square inch, and 12,000 
pounds per square inch for steel. Let P = 
safe load in pounds, and d = diameter of the 
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bolt in inches at the bottom of the thread. 
We then have 

P = .7854 XK d* K 10,000 (1) 
for iron bolts, and 

P = .7854 x d*® x 12,000 (2) 
for steel bolts. Since .7854 « d?® gives the 
cross-sectional area at the bottom of the 


thread, the above formule may be read as 
follows: The load in pounds which the 
screw can support is equal to the 
sectional area of the bolt at the bottom of 
the thread, multiplied by the safe working 
stress in pounds per square inch. To illus 
trate we shall take the following example: 
What is the safe load for an iron bolt whose 
diameter at the bottom of the thread is 14 
inches ? Here we have 
P = .7854 x 1.5% « 10,000 
= .7854 & 2.25 « 10,000 
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17,671 
pounds. The strength of bolts depends on the 
diameter at the bottom of the thread, the form 
of thread does not enter in the computation, 
hence the above formule are applicable to 
V and square-threaded screws. It should 
also be understood that these formule are 
applicable to such bolts only which are not 
subjected to any initial stress. Bolts which 
hold the cylinder heads to the cylinder 
flanges, or those which connect two parts of 
a machine and are screwed up tightly before 
the effective load comes on the connecting 
parts are subjected to an initial stress due to 
screwing up, and this stress must be taken 
into account in computing the load which 
these bolts can support. It is, however, 
difficult to determine the initial stress put 
on a bolt by a workman. In where 
tight screwing up is to be expected all that 
can be done is to use a higher factor of 
safety, or, in other words, to assume a 
smaller working stress. For iron bolts, 4 
inch diameter and over, use 5,000 in place of 
10,000 in formula (1), and for bolts less than 
# inch diameter use 3,000 in place of 10,000; 
the reason for reducing the safe working stress 
in small bolts is to provide for the propor 
tionately greater straining action which is 
liable to occur in small bolts due to screwing 
up. For steel bolts % inch diameter and over 
use 6,000 in place of 12,000 in formula (2), 
and for bolts less than } inch diameter use 
3,600 in place of 12,000. 
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Gear Wheels, Gear Cutting. Grant; see page 132. 
Forming Lathes, Mer. Mach. Tool Co., Meriden,Ct. 
Milling Machs. Kempsmith Co., Milwaukee, Wis. 
Patents, H. F. Parker, Att’y, 26 Cort’ndt St., N.Y. 
Machine Tool Works, Newark, N.J 


Pattern and Brand Letters. A vyariety of sizes 
and styles. Heber Wells, 157 William St., N. Y. 


Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,3s Cortlandt St., N.Y. 


Cam-Milling. 


Best Presses and Dies for all sheet metal work, 
Ferracute Machine Company, Bridgeton, N. J. 


70 Uses of Compressed Air mailed free. Clayton 
Air Compressor Works, 28 Cortlandt street, N. Y. 


Engine Castings, 1 to 6 Horse-power Vertical. 
The Humphrey Foundry, Bellefontaine, Ohio. 


Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, ete. 


Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker St., Philadelphia, Pa. 


Improved Duplex and Special Gear Cutters in 
stock and to order; Gear and Milling Cutters of 
all descriptions. R. M. Clough, Tolland, Conn. 


Squaring and Rotary Shears, Tinsmiths’ Tools, 
Presses and Dies for sheet metal work, are made 
by the Niagara Stamping and Tool Co., Buffalo, N.Y. 


Emery, emery wheels, grinding machines and 
grinders’ supplies, quick process and large stock. 
When ina hurry, buy of The Tanite Co., New York 
City, Cincinnati, Ohio, and Stroudsburg, Pa. 


New Jersey Art Metal Co., Passaic, N. J., finest 
thin and ornamental castings in brass, bronze, 
aluminum, ete.; machinery name plates in brass 
and aluminum. 


“Binders” for the AMERICAN MACHINIST. Two 
styles, the ‘Common Sense,” as heretofore sold by 
us and mailed to any address at $1.00 each, and the 
* New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PUBLISHING Co., 203 Broadway, New York. 


“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu- 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
post paid. Published by John Wiley & Sons, 53 East 
Tenth street, New York. 


“ Modern Locomotive Construction.”” By J.G. A. 
Meyer. In this book the design and construction 
of all details of the locomotive and tender are con- 
sidered from a practical standpoint. It contains 
iilustrations of details made from working draw- 
ings, accompanied by plain directions for design- 
ing, and rules and tables for construction. Adapted 
to office and shop use. Price, $10. Published by 
John Wiley & Sons, 53 East Tenth street, New 
York, 
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Drop Hammer Foundations. 


By Carn NoORLAND 
As is well known to all hammer men, the 
fall of a hammer weighing perhaps a ton 


through five or six feet on an anvil makes 


noise il viol nt shock 
to make screws 
the 


hammer frames and driving parts, and even 


has a tendency 


bolts 


and strong 


and work loose, and to” break 

the hammers and anvils themselves 

that the 

proportion to the weight of 

the effective the hammer 
the the These 


advantages of the heavy anvil are perfectly 


heavier the 
the 


It is also well known 
anvil in 
hammer, more 


blow, and less breakages 
understood, so that any hammer man would 
say at once that the anvil should not in any 
than twelve times the 
the that an 


sixteen times as heavy us the hammer was 


case be less ten or 


weight of hammer, and anvil 
much better than one only twelve times as 
heavy This would seem to point at once 
to heavy and rigid hammer foundations as 
beneficial, both in increasing the effective 
ness of the hammer blow and lessening the 
repairs, and T- shall that 


assumption is wholly correct, although very 


show such an 


few hammer users believe that a rigid ham 
mer foundation can be used without ereatly 


increasing the breakages of both dies and 


hammer parts. Hammer men who have 


rigid hammer 


foundations are firmly fixed in the belief 


had no experience with 
that the true remedy for hammer breakages 


is increased elasticity of hammer founda 
the 
the they know that 
elastic foundations diminish the effect of the 


blow on the work 


tion; they say that breakages are due 


to the shock of blow; 


and hence draw the con 


clusion that the effect of the hammer blow 


par 


























Fig. 1 


on the various parts of the machine itself 
must be less detrimental in proportion as 
the foundations on which the anvil rests are 
elastic. 

In the spoon shop the hammer founda 
Fig. 1, a 
railroad ties, oak, | think, built up ina pit 


tions were as in ‘cob house” of 
dug in a coarse sand, and the pit filled with 
I do 


house 


the same sand that was dug out of it. 
the 
rested on, but I think the bottom was made 
the 
other, 


not now remember what cob 
floors of 
the 
close together in these floors : 
the built the 
were secured together, but think they were 


held 


pit was filled, and nothing else. 


of two ouk railroad ties, one 
the laid 


I do not know 


crosswise of and ties 


how ties into “cob house” 
in place by the sand with which the 
I saw this 
structure of ties in a partly filled pit on one 
occasion only, and did not ask any questions 


about it. There were some eight or ten of 


these hammers of various sizes of the 
“Stiles” automatic pattern, and I think 
some ‘‘Peck” drops; with the ‘* Peck” 


the ‘‘ Stiles” 
surprising regularity, 


drops I had nothing to do; 


drops) broke with 
generally in the neck of the uprights, just 
above the foot that was bolted to the anvil ; 
this 


means; screws and small parts gave way 


was not the only breakage by any 
as well asthe uprights, but the uprights were 
the biggest pieces, and so | remember them 
best; I know we had new uprights for the 
spoon shop under way, about all the time 
I knew the job. I knew less about hammer 
then than I 


lieved what the maker of the hammers and 


foundations do now, and be- 
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the foreman of the spoon shop told me 
that for some unexplained reason it was 
impossible to secure sufficiently elastic 
foundations for these partic ular hammers 
hence the continual vexation of breakage 
delay, and expensive re pairs I know now 
that the hammers had _ not nearly enough 
anvil, and that the very great elasticity ot 
the open work wooden foundation, which 
only formed a sort of snow shoe to kee p> the 
hammer from sinking down bodily out of 
sight into the loose sandy soil on which the 
spoon shop stood, was the chief factor which 
assisted the hammer to knock itself in pieces 
The magnificent shops of the Gorham 
Manufacturing Co., silversmiths, Provi 
dence, R. L., contained nothing more sur 
prising or noteworthy to me than the doubl 
bank of twenty-four drop hammers shown 
in general view in Fig. 2, and in plan and 
elevation in Figs. 3 and 4. Accustomed as 
most of us ure to associating noise and dirt 
and patches and seeming confusion with a 
drop-hammer shop, this beautiful structure 
in the midst of a lofty, well-lighted room 
the clean workmen, and the absence of all 
jar or vibration, and the seemingly slight 
noise of the hammer blows, made «a most 
forcible impression on my senses. As to 
the hammers themselves, I am not at liberty 
to speak ; they were designed and built by 
Mr. J. M. Bogle, the superintendent of the 
Gorham Company's tool makers, and contain 
new features which have not been made 


public. The anvils are heavy, but not so 








— 
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finest work shops in the world, certainly, by only after long discussion, the management 
far, the superior of any I have ever seen) of the Gorham Company 
hammers stood so still while at that they had been at a large expense, some 
is the foundation,” said Mr thing like 
in reply just the foundation, noth- hammers 


ill; the superstructure has nothing — practice 
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heavy as to at once account to the observer 
for the perfect steadiness with which they 
take the blows of hammers ranging from 
250 pounds for the lightest, to 1,933 pounds 


for the heaviest, a steadiness so surprising 
that I at once asked Mr. Bogle (who was 
showing me through this superbly equipped 
establishment, without doubt one of the 


I secured the photograph giving the 
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Drop HAMMER FOUNDATIONS 


to do with the steadiness ; it is convenient — struct 


view here shown, without much through the mechanics who constructed it, 
the detail drawings I obtained finally prevailed, and the detail drawings 





them 


direct opposition to all existing 
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were given to me with permission to 
The photograph of the g 
view, and the drawings of 
that I need 
description. The 


give 


which is crowned by the noble 
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rivals needlessly. constituting 
ornamental, and permanent and eco — that first, it was 


nomical, and all that, but it is the founda successful 


the general good that coarse sand. 
practice should be 
makes the hammers stand still, next, that the information as to the general 
and makes the blow so quiet and so effect- construction of the foundation of these ham 


mers was, after all, open to diligent search, 





of nine feet, and the space for the ham: 
foundations was inclosed 


and a floor 


granite chips, mixed with Portland cem 
was first laid down, and on top of this 
courses of granite ashlars were laid 


ste 
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rt the individual anvil blocks of granite 
id in Portland cement, and all filled and 
ted as shown in the detail, with sharp 


ite chips in Portland cement The 
is a pulley 102 inches diameter by 26 


hes face, carrying a 24-inch driving belt 


hich. it mav be observed, is one inch of 


ne belt width for each hammer driven) 
the gear between the two lines of lifter 


ing is an 88-inch iron spur driving ar 


ch mortise gear, 72 teeth in each 
Although the Gorham Company and Mr 
le are not alone in their belief in rigid 
mer foundations, other large users of 
mers are not in line with the Gorham 
tice The old tradition of the elastic 
ndation governs prevailing usage. Thus 
Billings & Spencer Co., of Hartford, 
i Whose fine forgings almost every ma- 
ist in the country is familiar, and Mr 
liams, of Brooklyn, who has furnished a 
itory and baths for the use of his ham 
men, far better than was ever before put 


inv shop, to my knowledge, and whose 


itv to produc excellent drop forgings is 


widely known, use substantially the 
mmer foundations shown in Fig. 5, cach 
mer having an individual foundation 
rying in horizontal section somewhat in 
portion to the size of the anvil base 
The Billings & Spencer and the Williams 
mmer foundation is shown, from descrip 
m only, in Fig. 5 


th the Billings & Spencer management 
fnevil q 
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Drop HAMMER 


to Mr. Williams for their efforts to 
ure exact information for me in regard to 
precise construction of their hammer 
indations, but no drawings of either could 
found. The Billings shops stand on a 
tural soil; the Williams shops are on 
ade ground ; | was not informed that the 
Billings foundation had anything between 
he timber ends and the soil; the timbers 
ere said to be about 9 feet long. The 
Williams foundation is in made ground, and 
s first a foot of concrete in Portland 
ment, then a granite ashlar (dimensions 
stated), and then 60 inches of yellow pink 
nbers on end, banded together, probably 
s shown, and the anvil base set directly on 
ic ends of the timbers 
The Gorham anvils rest on 2-inch thick 
ess of leather, the best leather belting 
laced between the anvils and the granite 
vil blocks. Rubber sheets were tried in 
i same .place, but did not stay. The 
ither stays and its fibers distribute them 
elves soas to make a_ perfectly even bear 
neg all through between the bottom of the 
nvil and the top of the granite anvil block 
The horizontal area of the Williams 


timber foundation was said to be a little 


irger than the anvil base, perhaps from 3 
nehes to 6 inches on a side larger. Mr. 
Williams searched his books in vain for an 


exact record, and the precise details had 


ilso passed from the minds of the workmen, 
ind no drawings could be found to give 


dimensions. 


In one of the large brass shops in Water 


bury, Conn., a young superintendent rea 


My thanks are due to 
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soned out the matter of hammer foundations 
to his own satisfaction, and having the 
courage of his convictions proceeded to put 
his drop hammers on the finest of all possi 
ble foundations, a solid natural rock, which 
lay under an extension of the factory build- 
ings, Where he proposed to locate a lot of 
hammers previously in use in another part 
of the works A well disposed old 
hand” remonstrated with the youthful super 
intendent privately and kindly, telling him 
that the long experience and hoarded wis 
dom of the old hand instructed him that 
hammers pl wed on oa solid rock foundation 
would) pulverize themselves at the first 
blow to say nothing of the sure destruction 
of any dies placed between the hammer and 
anvil. For all that the hammers went down 
on the rock The ‘Sold hand” 
to set a pair of dies in one of them, and 


was ordered 


against his rueful protest to put in a piece 
of work and strike a blow, which he did 
viving the same drop to the hammer which 
had been previously used for the same dies 
ona soft foundation 
The result was to break the die in several 
pieces, and the old) hand bent a reproachful 
gaze upon the young superintendent 
Put in another set of dies,” said the 
youth, “Sand give a blow with half the lift 
of hammer 
‘But that is the lift the hammer always 
hafl for that set of dies,” cried the old hand 
aghast at such a contravention of established 
practice 
Strike the blow with half the lift,” said 
the super 
It won't do nothing said the old) hand 
The blow at half lift was struck, and the 
effect on the work was found to be greater 
than at the double lift on the soft founda 
tion 


It was x lone time before the old) hand 
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could be reconciled to doing his work at an 
average of about half the old hammer lift 
but he finally became outwardly resigned, 
though he still maintains that he “never 
see nothing like it, and don’t think the ham 
mers do nigh so well” as they did on the 
old) soft) foundation It is indeed a sad 
moment when the garnered wisdom of past 
experience is rudely thrust aside by a suc 
cessful innovation, but the drop hammers 
stand on the rock with only a thickness of 
leather belting between the bottom of the 
anvils and the hewn top of this natural 
foundation, and breakages are rare indeed 
among them 

The Williams hammers and the Billings 
& Spencer hammers have breakages. Mr 
Williams told me they had broken every 
piece of a hammer, anvils, hammers, up 
rights and all. Various makes of hammers 
are used by both the Billings & Spencer 
and the Williams shops. Mr. Williams be 
lieves his best hammers to be those ordered 
of the Waterbury-Farrel Foundry, with no 
restrictions, and built by the day, They 
were costly ; they have steel hammers and 
heavy anvils, but they do a great deal of 
work, and call for few repairs. 

The case of the drop hammer is’ precisely 
that of the tobacco pipe in Figs. 6 and 7. 
Inertia is the hand that holds the uprights 
in place while the blow of the hammer sends 
the anvil flying away from them as the 
bowl of the pipe leaves the stem when the 
hammer falls, as in Fig. 7. The heavier the 
anvil, and the more nearly immovable the 
anvil, the less likely the uprights and anvil 
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are to part company Under a compara 
tively recent date Mr Bogle writes mie is 


follows 


DEAR SIR I have mailed you’ under 
separate cover plan of stamp hammer founda 
tions, which you so much desire, and M1 
Robinson directs me to state in connection 
with this that he hopes it will not be used 
for other than honorable purposes 

Regarding the use of stone foundations 
for stamp hammers, | am convinced that 
When properly laid they are absolutely and 
unqualifiedly correct; this conclusion has 
been arrived at not by theory alone, but 
after vears of practical experience with this 
and other kinds of foundations 

The stones used in this case are granite 
ashlars laid close in Portland cement ona 
bed of conerete 9 inches thick composed ol 
Portland cement and small sharp granit 
chips. The spaces between the top stones 
on Which the anvils rest, and wall of pit 
ete., are filled in with the same material 
except that the granite chips are larger, as 
illustrated, thus making one compact and 
united mass. After more than four vears of 
continued and severe use with hammers 
weighing from 300) pounds to 2,000 pounds 
each, falling variable distances, from 3 feet 
to 5 feet, there is not the least indication of 
settling, nor has any other bad feature 
manifested itself, neither do I expect any 
Again calling your attention to Mr. Robin 


son's Wish as expressed above, | remain 
Yours truly 
Joun M. Bogus 
Master Mechanic Gorham Mfe. Co 
a=. 


Boiler Inspection in New York State. 


The ninth annual report of the New York 
State Factory Inspector's Re port was mr 
cently made public, and shows that a very 
useful work is being done by him and his 
‘assistants Much attention is devoted to see 
ing that laws respecting employment of 
labor safeguards, sanitary conditions, et 
are enforced, and it is stated that with very 
few exceptions employers have heartily co 
operated with the inspectors in’ abating 
ubuses 

Regarding inspec tion of steam boilers, the 
report says 

The necessity of some proper supervision 
over the steam boilers in use in this State is 
still as apparent as ever. There are many 
boilers in use which have never had ao ade 
quate overhauling; both the persons” in 
charge and the owners relying on luck to 
prevent disasters. In the majority of cases 
the engineer is also his own fireman, and he 
has neither tae time nor the knowledge to 
inspect the boiler under his care. It is not 
uncommon to find the boiler and engine in a 
factory in charge of a boy who is no engi 
neer, but some cheap hand who is given the 
job because of his willingness to take Chances 
and work for low pay. To put the lives of 
employes in charge of such a person as this 
is morally criminal, perhaps, but there is no 
law to prevent it or to punish the responsi 
ble parties The cities of New York 
Brooklyn and Buffalo have local boiler in 
spectors and boards for examining engineers 
but the rest of the State is in no way pro 
tected by such officers. We have suggested in 
previous reports that a system of steam boiler 
inspection be established, and that all boilers 
not insured in some responsible company be 
periodically visited and inspected by some 
one so empowered, The steam boiler’ in 
surance companies have a corps of inspectors 
to regularly inspect their risks, and it can 
therefore be reasonably presumed that such 
insured boilers are kept in a sound condi 
tion. But it is usually the boiler that is not 
insured, and which is, as a consequence, 
rarely inspected by a mechanic, that is 
really dangerous. We have known instances 
where insurance companies refused to in 
sure a defective boiler, after examination 
and yet the owners continued to use them 
and jeopardize the lives of all within and in 
the vicinity of the premises. Only a few 


vears ago five lives were lost in a boiler 


explosion in the interior of the State, after 


the engineer had warned his employers that 


the boiler was unsafe The man was told 
he could continu TO Use that boiler or lose 
his job, and he lost his iife among the rest 
in consequenct We recommend that a law 
be passed placing the duty of inspecting 


steam boilers in charge of some competent 
tuthorityv, and that all persons desirous of 
running stationary engines or steam boilers 
be examined by officers appointed for that 


purpose 
_ > _ 


How to Use Plumbago Crucibles, 


Mr. John \. Walker, vice pre sident Jos 
Dixon Crucible Co., gives some iniportant 
hintson the use of plumbago crucibles. He 
SUVs 

The hurry of the modern world and the 
short cuts forced on the foundry men by ex 
cessive competition have reached even the 
melting shop where the plumbago crucibl 
is used. To illustrate \ melting, or, as it 
is termed in shop parlance, a ‘heat’ used to 
take 24 to 8 hours. In many shops that 
time is now reduced to 14 hours, or, in a 
case-mentioned the other day, to one hour 
This, of course, means a better furnace, a 
better draft and a much higher temperature 
Consequently the crucible receives a much 
vreater punishment 

Let me offer a hint which | believe will 
be helpful. The melter should) invariably 
have at his command both new crucibles and 
old crucibles By new crucibles Lo mean 
those that have not been used at all, and by 
old crucibles LT mean those that have been 
used three or four times 

When the fires are started in the morn 
ingand the heat of the fire is low, then 
after suitable annealing put ina ‘new’ cru 
cible so that it) may receive its. first heat 
gradually ina slowly increasing tire Later 
on in the day when the first and second 
heats have been taken off and the fire is at 
its severest—the very highest point, never 
tuke a new pot but ilways tuke one that 
has been in the fire before 

If, in the second or third heat, when the 
temperature of the fire is way up, a new pot 
is put in the chances are it) will ‘fly’ or 
‘scalp,’ as it is called; whereas, if the melter 
will take an old) pot, that is, one that has 
had its second, third or fourth heat, this ac 
cident will never occur 

The mixture of the plumbago crucible 
contains ingredients, that, at a sufticiently 
high heat, ooze out In a vitreous or gvlass 
like form and, after flowing down the sides 
of the crucible, sets, covering it with a pro 
tecting coat A crucible that has this vitre 
ous cout already developed by use in the 
first or second heat, can, later on, be put 
into as hot a fire as the melter please, and 
will never ‘fly’ or ‘sealp.’ 

‘By observing this hint the melter can 
not only save his crucible but will prevent 
himself from asking reclamations from the 
crucible maker which are usually desired, as 
the crucible maker knows that if a crucible 
flies’ or ‘scalps,’ YY cases out of a LOO. it is 
because a new crucible has been put, not in 
the early or slow fire, but in the highest and 
fiercest fire where only an old crucible should 
be put 

‘In brief, to repeat, the best and safest 
practice is to save the new pots for the low 
temperature, and reserve the ones with the 
vitreous glaze for the higher and highest 
heats. As a melter will always get from 15 
to 40 heats out of a crucible, he can always 
manage to keep a supply of what I have 
termed ‘old’ crucibles on hand to be used in 
the hottest fires, and can use his ‘new’ cruci- 
bles in the low fire where they will be tem 
pered and glazed.” 


By an oversight the second portion of Mr. 
Duncan's lecture on ‘* The Mechanism of 
the Pocket Watch,” published last week, 
appeared without credit to the Franklin In- 
stitute, though this credit was givenin the 
first part published in a previous issue. The 
lecture is published in the February number 
of the Journal of the Franklin Institute, and 
our thanks are due to Mr. Duncan and to 
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Accessory for Engineers and Machinists.” It is 
published by the Joseph Dixon Crucible Co., Jer- 
sey City, N. J., and contains considerable informa 
tion of interest to those who have to do with lubri 


Dr. Wm. H. Wahl secretary of the institute 


for courtesies extended in connection with 


our publication of it 


—__ +> —_—_ cants It is sent to any address upon applica 
tion. 


We wish to particularly caution our read We have received from The Frasse Co., 19 War 


ers against sending original and; perhaps, | ren street, New York, a 634’’x104” catalog of tools, 

valuable letters of recommendation to per machinery and supplies which is intended espe 
. cially for consumers, and in which net prices are 

sons unknown to them, when answering ad . of ; 

given The catalog is on many accounts better 

adapted to mechanics and others who buy toolsin 


good deal of trouble on account of letters Of | small quantities than the larger catalog, and is sent 


vertisements We are quite often put to a 


recommendation which have been inclosed | on receipt of 8 cents in stamps to pay postage. 
and not returned, and we are appealed to to Thisis called Catalog rem ©, GBS hours Se 00 es 
ignated in writing for it. 

recover them 


This we cannot always do be 
One of the finest catalogs that has been issued 
for a long time is that of the Nicholson File Co., of 
Providence, R. 1. Its pages are 1linches by 11% 
inches, and it is embellished with lithographs and 
just as well, and the originals should be | wood cuts of fine quality, illustrating the works of 
retained; at least until the person to whom | the company and its products. Besides the inter 
est which naturally attaches to views of a noted 
manufacturing establishment such as this is. the 
engravings of files will be of especial interest to 
those who have to do with files, because they are 
here shown (life size in most cases), and so clearly 
as to be readily identified, the proper names being 
in each case appended, so that selections can be 
made from it almost as readily as if the files them- 
selves were presented for inspection. Two pages 
are devoted to sections of files of regular kinds 
and sizes with their proper names—pages which, 
of course, will be especially useful. The catalog 
is, of course, too expensive for entirely free and 
unrestricted distribution, but by applying to the 


cause it sometimes happens that they are 


mislaid, and, perhaps, permanently lost 


Copies of such letters will usually answer 


they belong knows who he is corresponding 
with 


NEW GCATALOGS. 


We have received from the Pratt & Whitney Co.. 
Hartford, Conn., a finely illustrated and printed 
catalog of machinery designed especially for use in 
the manufacture of bicycles. This catalog is 104” 





x74", and is sent to those interested on applica 
tion. 


Messrs. J. H. Williams & Co., Brooklyn, N. Y,, }Company information regarding this point can be 
have issued a catalog which was primarily intend- obtained. 

ed for distribution at the recent cycle show in New 
York. In it are elegant illustrations of a line 
of drop forgings for bicycle parts. 
1134’’x8"”, 








This catalog is 





The Engineering Appliance Co., Jamestown, 
N. Y., send us their catalog of specialties for engi 
neers, These consist of an improved indicator, 
reducing motion, averaging planimeter, etc. They 
also illustrate a bench lathe of their manufacture 
for fine work. posed power house to be erected at Holyoke, 
Mass. 








W. S. Loomis is having plans made for a pro- 


The Garvin Machine Co., Laight and Canal streets, 
New York, have issued a special catalog of bicycle 
machinery in which they illustrate the line of ma- 
echinery which they have found most useful to bi- 


The management of the Gilmanton Mills at Bel 
mont, N. H., intend erecting an additional building 
the coming spring 


cycle manufacturers and in bicycle repair shops. H. J. Beebe is interested in the project of erect 
It isa well gotten up and interesting catalog, 84” Jing a factory building at Indian Orchard, Mass., 
x114”. for the manufacture of fiber carpet 


We have received the third edition, revised and The upper plate-mill and the 65-inch mill of the 
enlarged, of “Graphite as a Lubricant Scientifically | Pottstown (Pa.) [ron Co. has resumed operations, 
and Practically Considered; also its Value as an] after anidleness of over three months 


REDUCING VALVES 


For reducing and maintaining an even steam, air or water 
pressure. These valves have been on the market for years, and 
are used by all the best and largest steam plants of the world. 


MASON REGULATOR CO., Boston, Mass. 
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Ready Made Iron Gears. 
Ready Made Brass Gears. 
Gears Made to Order. 


Steam Engine Catechism, 


BY Gear Cutting. 
gees pene ae. Fon 
reatise on Gears, le 
ROBERT GRIMSHAW, M. E. saneaee @ See P 
18mo, Cloth, - - $2.CO. Soutagson. Hiatt, 


and 125 South lith St., 
Philadelphia, Pa., 

and 86 Seneca St., 
Cleveland, Ohio. 


JOHN WILEY & SONS, NEW YORK. 
BLOW YOUR CUPOLA 
“STURTEVANT BLOWER.” 


Send for Catalogues. 


B. KF. STURTEVANT CO. 
BOSTON. NEWYORK. PHILADELPHIA. CHICAGO, LONDON, ENG. 


BORING AND TURNING MILLS 


ARE SUPERIOR TO LATHES FOR FACE PLATE WORK. 


We have a variety of sizes and a large stock 
for immediate shipment. 


THE BULLARD MACHINE TOOL CO., 


E. P. BULLARD, Pres’t. BRIDCEPORT, CONN. 
New York Office, 86 LIBERTY STREET. 

















T.H. Buck & Co. intend constructing at Chelsea, The finishing department of the Warren Rolling 
Mass., a brick engine-boiler-house and miil, the] Mill, operated by the Union Iron and Steel Com 
latter structure to be about 100 feet square pany, of Youngstown, Ohio, which has been idl 

The Schenectady Gas Light Co., of Schenectady, | §'™°° June, 1893, resumed operations January 3d 
N. Y., have placed the contract for their new gas In a short time the entire plant will be in operatior 
house roof with the Berlin Iron Bridge Co , of East The Washburne 


Manufacturing Company, of 
Berlin, Conn 


Waterbury, Conn., has been organized with a cap 

Engineer A. B. Tower, of Holyoke, Mass., has|]ital of $5,000. The stockholders are: J. V. Wash 
completed plans for the new mill which the Web-]| burne, Morrison, Ill; Robert B. Greenwood, 
ster & Ring Manufacturing Company are to erect | Waterbury; E. J. Steer, Waterbury, and E. N. Fol 
at Orono, Me. som, Waterbury. 

Heyl & Patterson, of Pittsburgh, are putting in 
a large billet conveyor for the Johnson Company, 
of Lorain, Ohio, which will be capable of handling 
billets 44x48 inches 


Extensive additions are heing made in connection 
with the Otis Falls Paper Co.’s mills at Jay, Me. <A 
new finishing room 130x60 feet in dimensions and a 
heater room 60x130 feet in size are being erected, 

Capitalists are organizing a company with a capi-| The latter structure will contain six power engines 
tal stovk of $100,000 to conduct the manufacture of | € be introduced. 
augers at Taunton, Mass. Itis proposed to erect oni , , : 
a larae tactiry belldine T here is yet a big demand for the location of 

? mills in Pennsylvania. The trouble over the ques- 

The Deuber Watch Works, Canton, Ohio, re-] tion of reopening a street through the Wellman 
sumed operations January 7th, with a full force in] Iron and Steel Company’s plant at South Chester, 
nearly all departments. The Canton Steel Com-] Pa., has been the means of flooding the officers of 
pany also resumed operations January 7th. that county with offers of sites in the State. 


The Schonland Brothers’ new factory, Portland The 
Me.is completed with the exception of the ma 
chinery which is now being put in. The firm 
will occnpy their new factory on or about January 
Ist. 


Union Steel Company has filed articles of 
association at Indianapolis, Ind. It has a capital 
of $500,000, and is a union of the Depauw Steel 
Company and the Bessemer Steel Works. It is the 
intention of the incorporators to build one of the 

The Washburn & Moen Mfg. Co.. at Worcester. | /argest steel factories in the country at Alexandria, 
Mass., is to build an additional story of brick over | 'd. 
the whole length of the mill No. 1, 86x27 feet, and A 


. ; ; new industry has been established in Lynn, 
make a two story brick exteusion, 41x27 feet, and] ywass, known as the Rubber Felting Shoe Co.. of 
15 feet high. 


which the treasurer is D. W. Palmer, of Amherst, 

The announcement of full running at the Davis | 424 the superintendent H. C. Richardson, formerly 
& Furber Machine Co.’s Works, Lawrence, Mass.,| Of Maryland. As the name implies, the business is 
caused much rejoicing. A half hour datly has also | that of making felt shoes with a rubber sole and 
been added tothe schedule of the card clothing | foxing. 


department. The Fairfield Lawn Swing Company, now lo 


Mr. A. G. Sinclair, late president of the New York | ©ated in Fairfield, Me., has agreed to consolidate 
Emery Co.,a combination of emery manufactur- | With the Brunswick Company and organize a cor- 
ers, has severed his connection with that company | Poration with a capita! of $30,000 to locate in 
and connected himself with the Tanite Co., Gardiner, Me., on condition that the citizens of 
Stroudsburg, Pa. Gardiner will take stock in the new company to 


. the amount of $8,000. 
The Delaware Kolling-mills, of Phillipsburg, 


N. J., resumed operations recently after an idleness The Farrel Foundry and Machine Co ,of Ansonia, 
of nearly a year. The American Sheet iron-mill | Conn., have decided to build anew roll and ma- 
also resumed work. Several hundred hands were] chine shop, and have placed the contract for the 
given employment. building with the Berlin Iron Bridge Co., of East 


THE DEANE 


OF HOLYOKE 


ea VACUUM PUMPS, 


DRY OR WET SYSTEM. 


THE DEANE STEAM PUMP CO., 
HOLYOKE, MASS. 


— $end for ‘‘ The Deane Svecialties.” 


Crescent Extra 


e « WS . eo 


The Best Steel you can get anywhere 
for Cold Chisels. 


ss 2 ‘Lightning” Screw Plates 


SET WITH 30 SIZES AND TAP WRENCH 
For Machinists, Electricians, Bicycle Re- 


4g Hae Kae Yea Ho Aare Aa 42 Hen % Fea Kr2400 | 
45 7-89 104i 12 13 14 15 16 
=e pairers, &c. Adjustable Dies with Guides. 
SEND FOR CATALOGUE, 


WILEY & RUSSELL, MFG. CO, 


CREENFIELD, MASS. 


"R. MUSHET’S SPECIAL STEEL” 


SAVES LABOR in being able torun at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. No WASTE in redressing. 
SOLE REPRESENTATIVES IN THE UNITED STATES. 
B. M. ZT ONES w& CO., 
BOSTON: 11 & !3 Oliver St., NEW YORK: 


Here’s a Lathe 
We’re Proud Of 


And what’s better, our customers are always 
9 to ml il. Swing, highly pleased with our tools; the workmanship, 
material and finishare of the highe st order, while 
our designs are the latest and most approved. We 


M sign, 
odern Design. _ are quoting specially low prices just now. Our 
Valuable Features, catalogue will tell you all about our tools—sent 


CATALOGUE FREE. [| free. 


i\|} SEBASTIAN LATHE Co., 


= 117-119 CULVERT ST., CINCINNATI, OHIO. 


ASBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 
Samples and Descriptive Price List Free by Mail. 



















Crescent 
Steel 
Co. 


PITTSBURGH, PA. 
CHICAGO, ILL. 
NEW YORK, W. Y. 








“LIGHTNING” STOCK 6.1N) LONG 





143 Liberty St. 


























We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 
United States, 


H.W. JOHNS MANUFACTURING CO., 


87 Maiden Lane, NEW YORK, 





87 MAIDEN LANE, 
NEW YORK 
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Berlin, Conn. The building will be 104 feet wide 
ind 260 feet long, constructed entirely of iron, 
brick and glass. The roof will be of copper. 

The Lookout Rolling Mills, at Harriman, Tenn., 
which were built and equipped at a cost of 
¢100,000, has been sold under a decree of the 
: ancery court for $11,000. The concern was 

ught by the Harriman Iron Co., of which H. 8. 
hamberlain, of Chattanooga, is president. The 

unt will be put in operation at once, it is said. 


Charles E. Dinkey has been appointed special 
,ssistant superintendent at the Edgar Thomson 
steel Works. It is a new position just created. 
Mr. Dinkey’s position comes in line next after 
superintendent Gayley and Thomas Jones, the 
stter being assistant superintendent. He is a 
ther-in-law of C. M. Schwab, superintendent 
the Homestead Steel Works, 


rhe Washington Carbon Co., of Washington and 

ttsburgh, Pa., are erecting a new plant for the 

ifacture of carbons for Brish electric lights. 

ey have just placed their order with The Lodge 

& Davis Machine Tool Co., of Cincinnati, Ohio, for 

outfit of tools to be used in making their molds, 

hich includes one heavy slab milling machine ar 
ranged specially for work of this class, 





The Tanite Co., of Stroudsburg,Pa., have brought 
out a line of artificial whetstones, which they think 
are especially well adapted to sharpening nearly all 
kinds of tools, such as mill picks, carpenters’ and 
stone cutters’ chisels, etc. They claim that the 
peculiar qualities of tanite are especially fitted for 
this purpose, and that the artificial whetstones 
made of it are entirely practicable and successful 


James B. Phillips, who has been superintendent 
and electrician at the Portland (Me.) Electric 
Works, has resigned and has organized a new com- 
pany under the name of the Maine Electric 
Works, with offices at 27 Commercial street, the 
premises formerly occupied by the Giant Motor 
Company. The officers of the new company are 
President, M. W. Lamb; treasurer and secretary, 
Orrie W. Neal; manager, J. B. Phillips. 


The Brooks Locomotive Works, of Dunkirk, re 
cently completed one of the new Brazilian locomo 
tives to which more than ordinary attention 1s at- 
tracted. It is named the Fourth of July, by the 
direction of the Brazilian government, out of 
courtesy to the countryin which the locomotives 
are being built. The Fourth of July is a handsome 
machine and is built more after the American 
type than the others constructed for Brazil. 





DON’T ACCEPT ANY SUBSTITUTE FILE. 


INSIST ON HAVING 
NICHOLSON 








VARIETIES FILES 
(X. F.)] & INCREMENT CUT FILES. 












Engineers, Architects and 
Builders of 
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The above illustration is taken direct from a photograph, and shows the interior of a Machine Shop. the 
Roof of which was designed and built by us tor the Titusville Iron Co., at Titusville, Penn. The 


building is 70 feet in width by 205 feet in length. 


@ BERLIN IRON BRIDGE CO. 


Cffice and W7orks, 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS. M. JARVIS, Pres. and Chief Engineer. 
FRANK L. WILCOX, Treasurer, 


BURR K, FIELD, Vice-President. 
GEO. H. SAGE, Secretary. 
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Theroof trusses are made entirely of iron, and 


designed to carry shafting. Through the center of the building is a row of wrought iron 
columns. Machine shop roofs built after this plan are not only much neater in appearance 
than heavy, cumbersome, wooden trusses, but are stronger and stiffer; and where no 
wood is used about the construction the danger from fire is entirely eliminated. 





SEND FOR OUR ILLUSTRATED CATALOGUE. 


The annual meeting of the stockholders of the | ment of the works will be equipped with the best 
Berlin Iron Bridge Co. was held at the office of the and most modern facilities About the Ist of 
company, at East Berlin. Conn., on Tuesday, Janu-| March it is expected that special buildings and 
ary 29th. The following board of directors was] furnaces will be completed, which will enable the 
elected Chas. M. Jarvis, Geo H. Sage, F. L. Wil 
cox and Burr K., Field, of Berlin, Conn.; 8. Howard 
Wilcox, of Brooklyn, N. Y.: Julius Burr, of East 
Berlin, Conn., and If. Peck, of Waterbury, Conn 
By vote of the stockholders, the capital stock of 
the company was increased from $300,000 to $500, 


largest of roll castings to be made. 








Machinists’ Supplies and Iron. 


New York, February 9, 1895. 
Tron—American Pig—We quote standard brands, 
OOO. The new issue of stock has all been taken by $12 to $12.50 for No. 1; $11 to $12 for No. 2, 
the old stockholders, and $10.50 to $11 for No 2 Plain. Southern brands, 
$11.25 to $11.50 for No. 1; $1025 to $11 for No. 2; 
: S10to $10.50 for No. 3; $10.50 to $10.75 for No. 1 
The Philadelphia Roll and Machine Works has | soft: $10.25 to $10.75 for No. 2 soft; and Foundry 
acquired the grounds and works extending from ] No. 4, $9.50 to oy . , lined ;' 
‘wo ; Tw , . Antimony—The market remains barely steady 
'wenty-third to Twenty-fourth streets and from] , A, better deenand is fepested. We qucte 
Washington avenue to Carpenter street, and has], x. . stée to 834e.; Cookson’s, 8c. to 84e.; Hal 
purchased from Mr. James Moore, drawings, pat- | lett’s, 7.30e. to 7.35¢.: and U.S. French Star, 8c. 
terns, templates, etc , of his works, known as the Lard Oil—Prime City we quote at 53c. to d4e. = 
oe Copper—Business has not been very brisk. Sec- 

Bu-h Hill Iron Works. Mr. Townsend, who has] ond-hand Lake Copper has been sold at 9.80c., but 
been associated with Mr. Moore for the past 18] producers hold out for 10c, Casting Copper bas 
been sold at 9.300e 

Lead —The market is firm and steady; the de 
mand is good Nearly all business was done at 
agement of the new concern, and every depart-]3%¢e. to 3.15¢e. for New York delivery. 


REDUCED PRICES oF LECOUNT’S STRAIGHT TAIL DOG, 





years, and is recognized as an expert on such 
work as has been done there, will have the man 








INCH. PRICB. No. INCH, PRIOR 





2 % .. $0.60 10 ...244....$1.88 
E 3 2° 2 70 11 ae ig 
ote q ~ © « 
= _ .70 cee .. 1.60 
aSod. 1% .80 13....8%... 1.80 
Ss a 5b....16¢.. .80 eS! er 
EAA 6...195... 5 15 ...4% ... 2% 
, i a ee 16...5 .... 8% 
2s 8...1%... 1.10 17....5% 4.00 
a 9 ...2 1.20 18 6 .. 5.00 
= 1Setto2in. 7.80 Full Set. $1.10 


These Goods are for sale by CHAS. CHURCHILL & CO., 
L’ 


C, W. LeCOUNT, South Norwalk, Conn. 


t’d, 21 Cross St., London, England. 


BETTS MACHINE COMPANY, 
MACHINE TOOL BUILDERS, 


WILMINGTON, DEL. 


Wi Special Screws aut Stats) The Greenerd Arbor Press. 
















in Brass or Steel. 
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Gear Cutting, Sheet Metal Stamp- . 
AD me Automatic Machinery built to Oo be 
order. Send sample or drawing for » s 
4 estimate. ( ) rey = 
<a a ° 
95 SITTMANN & PITT, ae o@ ¥ 
Bab 353 ADAMS ST., BROOKLYN, N. Y. +. i = 
= & 7) 6) 
NeW Haven, July 19th, 1804, ron z c 
Mess. HOUGHTON & RICHARDS, -% 660 
Gentlemen Boston, MAS» @ o Oo - @ > 
In reply to your inquiry about what I think of the Ww & oo <q ~ 
STYRIAN StTHKEL, I would say that | made Sub-Press os ~ c re 
Punches and Dies of it and did work where I could not get = bs c = A 
any other Steel to stand, and [think it is the best Steel in wos y 4 oO - pny 
the world, and I have tried about all of them CO oz tw 
fours truly, us Oo ¢ 
Signed)’ GEO. M. GRISWOLD O = ¥ = 4 
This Steel was Extra Tough and Hard oa 8 S Q 
HOUGHTON & RICHARDS BF ID O8 
ze=m —. @ 
SOLE AMERICAN AGENTS, ” = ° re 
148 & 150 OLIVER ST.. BOSTON. < = Pe) 6 
_ 
WORCESTER. 2 .9 
W. C. YOUNG MFG, CO.. MASS. bs > ie 8) re 
. a _ 
“ = 
Foot Lathes, Engine Lathes "2 & 
5 +] <q E 


SHEARS AND PUNCHES. 









Foot power 
= Star # Screw Cutting 

Automatic 
Lathes Cross Feed 


9 and 12 inch Swing. 
New Designs. Novel Features. 
Send for Catalogue B. 
SENECA FALLS MFG, COMPANY 
687 Water St., Seneca Falls, N.Y. 






ALL KINDS IN STOCK. 
Manufactory, SREFFIELD, ENG. 
Chief Am. Office, 01 JOBN OT, N.Y, 


FOR 
TOOLS, 
DRILLS, WM. JESSOP & SONS, LTD. 

Established acentury ago 


DIES, LC. | Medat World's Columbian Exposition 1898. 














FITCHBURG TOOLS. 


You witt FIND THEM at 


FITCHBURG Vi ACHINE 


irst Class 


W KS, Fitchburg, Mass. 


Seno For CATALOGUE E. 
ano List or COOD 
2d HAND TOOLS. 


“aon vAz— 
zsaco 


RACTICAL 
OWERFUL 


LANERS 


AND OTHER 
METAL 
WORKING 


MACHINERY, 


YOU will JUDCE them EXCELLENT. 





48 in. PLANner. 





COOKE & CO., 


163 & 165 WASHINGTON ST., 


NEW YORK. 


ENGINES and BOILERS. 


VERTICAL, 
HORIZONTAL, 
STATIONARY, 
PORTABLE, 
Plain and Automatic. 


Write for Catalogue and 
mention this paper 








HENRY CAREY BAIRD & CO,, 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
S1o Walnut 8t., Philadelphia. 


‘Our New and Revised Catalogue of Practical and Scien- 
tifle Books, 88 


8vo., and our other Catalogues and Cir- 
culars, the whole cover every branch of Science applied 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 


A NEW CRANK SHAPER. 


NOVEL, YET SIMPLE. 

Length of stroke 
&changed INSTANTANE- 
= ry OUSLY while IN MOTION, 
* Get Photos & Prices. 


8 NOTHING LIKE IT. 
~ * Fox Machine Co., 
325 Nor. Front St., 


Grand Rapids, Mich. 


135 Finsbury Pavement, 
London, England 





















VVC VEVVVUASEA 


BUILDERS IRON FOUNDRY, 


FOUNDERS AND MACHINISTS, 
PROVIDENCE, R. I. 


HEAVY ACCURATE MACHINE WORK. 


Our skillas machinists and the character of our machine shop facilities for heavy 
work are indicated by the 12-inch Breech Loading Rifled Mortars and Spring 
Return Mortar Mountings made for the United States Government. Pamphlet 
reprinting the official reports which describe these guns mailed upon application. 


a A A Ae A tt ht Bt ti th Bt tie th i then thn Minted 


P.H.&F.M.ROOTS, WORTHINCTON 


Connersville, Indiana. PI PING N 
FOR 


1405-10 Manhattan Buildizg. 
MANUFACTURERS OF 
Portable Forges, 
WATER WORKS. 
SIMPLE, COMPOUND, OR 
TRIPLE EXPANSION, 
HORIZONTAL OR VERTICAL 


Tuyere Irons, Etc. 
HIGHEST DUTY GUARANTEED. 


ROOTS’ NEW ACME HAND BLOWERS, 
" Slow speeded, Force 
COMPLETE DESCRIPTIVE PAM- 
PHLETS ON APPLICATION. 


HENRY R. WORTHINGTON, 


pact and Cheap. 
NEW YORK, 86 and 88 Liberty St. 
BOSTON, 70 Kilby St. 
PHILADELPHIA, 607 Arch St. 
CLEVELAND, 24 South Water St. 
CHICAGO, 185 to 189 Van Buren St. 
ST. LOUIS, Eighth and St. Charles Sts, 












Roots’ Foundry 
Blowers, Gas Ex- 
hausters, Ete. 
COOKE & CO. 

Selling Agents, 

163 and 165 

| Washington St., 
—== NEW YORE. 
In Writing, Please Mention This Paper. 
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Spelter—The market di and weak. Quota 
t ns are fron ( te ( 

rir The market is steady and quiet Spot stock 

juoted at 14 70e. to 1 ( re uary ( ries 





* WANTED* 


** Situation and Help” Advertisements on ly inserted 
under this head, Rate 8 cents a line Sor each inser- 
tion. About seven words make aline. Copy shou ld be 


sent to reach ua not later than Saturday morning for 
the ensuing week's i a2 A wera Jdressed 10 our 
"1T¢ iil be fi 
Comp. mach’t wants pos I Au. MAcHINIS 
Wanted— Position by skilled mechanical drafts 
man, A! references. Box 111, AMERICAN MACHINIST 
Practical and experienced draftsman wants 
position Address K AMERICAN MAcCHuINISs’ 
Wanted —Position as or draftsman or tracer 


by polytechnic graduate Box 112, Am. MACHINIS1 


Situation as foreman of foundry; experienced 


in all kinds of machinery castings Address P.O 
Box 1006, Providence, R. I 

Mechanical engmeer, with long exrerience, de 
sires to act as New York representative, or on the 
road, for machine shop. X.Y. Z, Am. MACHINIS1 

Engineer (mem. A. 8S. M. BE.) at present superin 
tendent of manufacturing concern desires changing 
location to New England: will consider salary o1 
purchase of interest. Box 100, care AM, MACHINIST. 

Wanted—Superin.endent middle-aged, active 
progressive and intelligent, to take charge of shoy 
‘inwood and iron line) employing about 175 men 


Reply should be compre 
with whom, nativity, age 
Austin Mfg. Co., Car 
Chicago, Il 


and business increasing 
hensive as to past exp., 
and salary expected. F. ¢ 
penter street and Carroll avenue, 








a MISCELLANEOUS WANTS + 


Advertisements will be inserted under this head at 
85 cents per line, each insertion Copy should be sent to 
reach ua not later than Saturday morning for the ensu 
ing week's issue. Answers addressed to our care will 
be Jorwai ded 


Cheap 2d hd lathes & planers. 8.M.York,Clev’d,O 
Auto 


Calipers & Gauges. F 


Kelley Co., Erie, Pa. 


Wis 


leaners 


\ Wel 


Steam Flue ¢ 
les, Milwaukee 


For Sale 
& planers 


Second-hand drill presses,engine lathes 
Dietz, Schumacher & Co., Cincinnati, O 


order: models and elec 


O. Chase, Newark, N. J. 


mach’y to 
ialty I 


ight and fine 
trical work spec 


good key-seater, by 
rinaw, Mich 


30x 


Wanted—A purchaser for a 
Mitts & Meiriil, 913 Tilden Street, Sag 
tools. 


Wanted—To buy good second-hand 


83, AMERICAN MACHINIST 
trans 


Draftsmen’s combination triangles clean, 


parent, tough Db. J. Kelsey. New Haven, Conn 
For Sale—A first-class key seater, new Address 
Mitts & Merrill, 913 Tilden St., Saginaw, Mich 


Model Locomotive Castings. Latest design. G.H 
Olney, 163 Herkimer street, Brooklyn, N. Y 


Wanted 
a first-class key-seater 


anv one in need of 
Merrill, 


To correspond with 
Address Mitts & 


No. 913 Tilden Street, Saginaw, Mich 
Wanted—Aluminum and brass castings to make, 
lowest prices for satisfactory work; prompt de 


C'winning Camp 
, Paterson, N. J 


orrespondence 8 Nicited 
Liberty St 


livery :¢ 
bell, brass founder, 15% 


Wanted—Good second-hand open exhaust heat 
er: good make: size about 4 feet by 15 feet: give 
price and particulars Address D. C. L. C.. care of 
AMERICAN MACHINIST 











CLEVELAND TWIST DRILL GO’S. GRIP SOCKETS,’ “mn. 


Larger drilis 
can be used with 
smaller shank# 
than ever before, 

No charge for 
the groove in the 
shanks, 


Send for Descrip- 


and Kirtland Sts., Cleveland, Ohio. tive Price list. 





MACHINERY BARGAINS 


BEFORE REMOVWAL 
At Phenix Iron Works, Trenton, N. J. 
1S t _ hi Ml " 
1s . iv 
a + 4 
4 1 ‘ ! 
: 1 4) 14 l 
‘ “ 4 12 ! H 
’ l ti or. Pla Ka 
’ I = M il 
ae yee Hy 
1 15 1 Shia 1 tl 
0” ty 1 ‘ i 
Hra Hla ~ M M 


, Roll il i ea 
Send for full list and prices. 
—— ee 


GEORGE PLACE MACHINE CO. 


145 Broadway and 86 Liberty St., 





NEW YORK, 
An Indispensable Toa 
for all ench Wo 
workers. Latest —_ 
Best Design. Infringers 
Prosecuted, Trial, not 


orders, solicited. 
PERKINS & CO., 
Grand Rapids? Mich 
STOUKS, NEAVE & CO., 
Manchester, England. 








SECOND-HAND MACKINE TOOLS. 


ENGINE LATHES, HAND LATHES, 


t. Parker, Ta 





x 6! 4 10in. x 41 in. Gorvir 
it x 6 ft. Blaisdell " > x oft. Pratt & Whitney 
+ mx on 3 aa Pape 112 x 5 ft. Back Geared. 
in x 8 ia > ry 
kin. x 6ft New Haven 1 20 in. x 6 ft 
Ishin x 8 ft Blaisdell 
Sin. x Sit. Wamesit MISCELLANEOUS, 
isin. x LO ft. Blaisdel | 
18 x Of. Db. W Pond Garvin Profiler, one spindle 
aL) x 6 ft. Bullard | No, 2 National Bolt Cutter, 
Mi x il2ft Geo. Gare | 46 in. Gould & BE, Automatic Gear 
Gin. xX Oft. Lathe & Morse Cutte 
Jin, x 12 ft. Fifield, } 26 in. Pulley Latl 
“in. Pulley th 
PLANERS, ag Be ap ee 
16in. x l6in, x 3ft. Walt Bro No, 28 nefield 7 G les 
eZ i x 22in. x 4 ft. L. W. Pond No. lL Garvin S w Mach 
x 22 in. x 6 ft. P | Ma JL in. Squari shea 
hine Tool Co in 
4 in. x 24in. x 5 ft. Putnam 14 ft. Power Draw P a, 
" LO ib. Gould & I Droy rT] 
SHAPERS. 100 Ib: Stites Hower Drop + 
10 in. Pratt & Whitney $ 75 1b. Dr 
ank No 2,4. Gand 42 Eaton P 
r ion Presse 
l t Tra No. 31 Eaton Duble-acti 
No, 4 Sturtevant Blow 
I8in, Putnam Troverse Head Garvin W Spring Coiler 
15in. Hendey, Friction Several Woodworking Ma nes 
Also, a large number of other machir Write for complet 


list and detailed description 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STs., NEw YORK. 
Also, 51 North 7th St, Phi'adelphia, Pa. 





The Andrew Patent Grip Socket. 


Patented May 14, 1889, and Sept. 4, 1894, 








Isthe original (not copied) device for 
holding and driving The old system 
of Straight and Tape r Shank 
Drills. With andrew’s Patert 
inclined Groove Milled in the 
Shank. No more Twisted off 
Tangs. Best Practical Drill Chuck 
inthe World. Beware of Frauds. 
Infringements on these patents will be 
prosecuted, Send tor Catalogue. 





M.L. ANDREW & CO., Cincinnati, 0. 





BLAKE & JOHNSON, Waterbury, Conn.. 


BUILDERS OF 


= 
coe S23 Ant, ND eae, 





Bent Wire Goods a Specialty. 
quote prices for either machine or the Goods. 


AND LABOR-SAVING MACHINES OF EVERY DESCRIPTION. 


Send Samples that we may 


For the e 


Chas. Ch 





AMERICAN GAS FURNACE 60., 


OIL GAS PLANTS 


Gas Blast Furnaces & High Pressure Blowers 


conomical generation and systematic applicatior 
HEAT. 
CATALOCUES ON APPLICATION. 


Nassau Street, - - NEW YORK 


ENGLisH AGENCY? 
urchill & Co., Ltd. _ 21 Cross Street, Finsbury 
London, , England. 











JE. W. BLISS CO. 


1 ADAMS ST., BROOKLYN, W. Y. 
Chicago Office, 100 W. Washington Street, 


SHEARS, DIES 


ano SPECIAL MACHINERY. 
The STILES & PARKER PRESS CO. 





COLD SWAGING 
MACHINE 


The Dayton 
Swaging Ma- 
chine is the best 





for reducing 
and pointing 
wire and_ tub- 
ing. If inter- 
ested address 
the manufact- 
urers, 


EXCELSIOR 
NEEDLE CO. 


Torrington, 
Conn. 





SEGOND-HAND TOOLS IN STOCK, 


MODERN STYLE, LOW PRICES. 









ENG rahe LATHES, | PLANERS, 
li in. x 5 Sebastian 19 in. x 3 ft. Wheeler. 
-— = Blaisdell 20" x 6” Pratt & Whitney. 
l4 x 6 Lodve & Dav ) ‘x ane 
14 x 6 Hendey Tap ‘ x 4 Blaisd 
14 s F lather 24 x 6 New Haven. 
16 * x 6°** Biaisdell. 24 x 6 Powe 
16 t I’r Bros 24 x 6 Wood & Light, 
16 x 6 Hend 0 x 10°* Fi burg 
7’ xW Lathe & Morse, 6 x At I i 
le ‘“* x 8 Me Mahon x lo Lathe & M 
20 x 5 Pond. in xl Fi ir 
0 x 10 Putnam x 12 ** Bement 
, x 15 ** Glea Crank Vlaner, 12 in. Stroke. 
24 x l2 * Fit t 
34 > aa 06 Miceeeteen SHAPERS. 
M4 x 2 Perkins 8 in. Stroke Hendey. 
) x 16 ** Perkin oO * $ Gou & Eber. 
» 16 ** Fay & Scott, 14“ Ftt “Trav. Head, 
¢ x | * Hewes & Phill 15 “ ‘ Hend 
| 2a Fitchburg Tri, 3 ° Triple Geared, 
ru t Fox Lathe, 15 in 
Cabinet Tu Lathe, 18 in MILLING MACHINES, 
DRILLS, Garvin No. 2 Hand 
Q < Lincoln Patter Viain 
' ¢ av Drills. | Brainerd No 4 Stand, Plain, 
tin moplete Improved, | Brainerd, No tand. “Univ.” 
Sin Vom Blaisde \ 16 in, Centers, Cutters, ete. 
44in. Complete Blaisdell, | : moe 
Kadial, 3 ft. Arm, SCREW MACHINES, 
UP. B. & T. MILLS. Pratt & Whitney No.1 with Wire 
Bin. Ay a co aa Feed, complete, 
. ee ng, witl ne and tw ‘“* New "p Soon th 2 in. hole, 
HOR. B D. MCI Back Ge senna Auto. Turret. 
On, MCHS. a avEe : 12 
one ae © See MISCELLANEOUS, 
jemen ». 2, 54 in. ing. 2) 
Bement No. 4, 64in. Swing Steam Hammers, 300-800 ibs. 
Bement Cylinder Borer. large Bradley Hammers, 40 and 2001bs, 
’ . 7 wii Stiles No. 1 Power Pres 
Pattern Makers’ Tools, | Bliss No. 18 Pr 
Saws, Lathe, Planer,etc. ~ ee ater _ 2 lieys & wi 
R&S ‘ i ra 
BOILER TOOLS, Spur Gear Cutter, 
Rolls, 5.6 8S and 10 ft. Acme lin, Bolt Cutter, 


Punches and Shears. 10 in, Slotter, Cheap. 


J. J. McCABE, 


| 
E. P, BULLARD’S | ! 4 Dey St., 
N. Y,Mach’y Warerooms. NEW YORK. 





CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 


{IN THIRTY YEARS 


prices on good new 
working 





and second-hand metal 
machinery have never been so low 


as to-day, 
The botton mark has been reached 


Nearly all the 


good second-hand machinery 


on the market has been sold out. 
Stocks of new machinery are running 
down very fast. 


One month more will clean everybody out. 
Then prices on everything will advance. 
If you 


low 


want it at 
for list 


need anything, and 


present better write 


to-day. 


prices, our 
stock of 
hand a 
slightly shopworn and 
second - hand 
Prices very low. 


Besides our new machinery, we 


have on few first-class machines, 


also a few fine 


tools, ‘as good as new,” 


HILL, CLARKE & CO., 
Machinery Merchants, 

Canal Street, 

CHICAGO. 

THE BEST MECHANICS 


MY VERNIER CALIPERS. 


Ask your Dealer for them, or send for 
Catalogue and Special Prices to 


E. G. SMITH, Columbia, Pa. 


156 Oliver Street, 2&&1458 


BOSTON. 





NEW AND SECOND HAND. 


ENGINE LATHES. PLANERS, 
24in.x2 .x 8 ft. Lodge <¢ 
i2in. x4 ft. Manhatten Co, 4 in. x24 in. x 8 ft. Lodge &I 
l4in. x 6 ft. Lodge & Davis. DRILL PRESSES, 
l6in. x6 ft. Lodyve & Davis. ont aver De 
16in. x8 ft. Blaisdell a ‘eves ae “4 in. B 
21 in. x11 ft. Lodge & Davis. P.F Drill. 


2lin, x 8 ft. Lodge & Davis 

22 in. x & ft. Dietz Gang. 

4 in. x12 it. Special heavy 
pattern. 

24in. x 38 ft Shafting L athe. 

27 in. x 22 ft. Morri 

28 in. x 17% ft. New ‘Haven, 


52 in. Comb. Radial 

120 in. Kadia 

Henley Swing Drill 

MISCELLANEOUS, 

2 No.1Garvin Tapping Mac} 

1 No.2 Garvin Tapping Ma 

1 Open Die Header for Hea 
ing Bicycle spokes 

1 Garvin Screw Slotter 

New Imp’v'd Engine Lathe 

Turret, Brass Working an 
Pulley Machinery. 


TURRET LATHES. | 
12 in. and 15 in. Lever and 


Screw Movement to Turret 
22 in, Turret Chucking. ' 


THE LODGE & SHIPLEY M. T. C0., 


CINCINNATI, 0., U.S.A. 
4S ' QUINT’S 


TURRET DRILLS 


For Drilling and Tapping with 
from 2 to 12 Spindles. 
WILL DRILL UP TO %-INCH 
Sensitive and Positively Driven. 















MANUFACTURERS” 
You Want Power. smai.*¥orren 


small. For rent 
57,000 sq. feet of floor space—wil split up to su 
tenant— Building new—8 stories—factory constru 
tion—exterior windows to each floor—Gas, Electr 
light and power—elevators—rent and insurance low 
Address, J. VANDERGRIFT, 
Imperial Power Bld’g, Pittsburgh, Pa 


The Best Springs 


ssare made from g 








e(me(Brenze 


Opring tempered 


ready 0 use 






Made in Sheets jOr 
flat Springs and 
Wire for Coiled 


Oprings 


Charles}. Besly 


FINE TOOLS 


SVYPPLIES FOR MFRS METAL WORKE. 5 ETc 
Chrcago, TI USA 


Wane 


TO BUY FOR CASH. 


First-class Second-hand Engine Lathes, 
Planers, Drill Presses, Shapers, Mflling 
Machines, etc 





, address, 





CINCINNATI, OHIO. 





For all Anti-Friction 
Purposes. 








WE ALSO MANUFACTURE 


AUTOMATIC. SCREW MAGHINES 


AND 


SCREW MACHINE PRODUCT 


OF EVERY DESCRIPTION. 


Cleveland Machine Screw Go., 


CLEVELAND, OHIO. 


STEEL BALLS 












WRITE FOR 
INFORMATION. 





The Fosdick & Plucker Machine Tool Co., 





dq 
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HARRISON SAFETY BOILER WORKS. 


ENGINEERS AND CONTRACTORS FOR 
Complete Steam Generating Plants, including 
WHARTON-HARRISON SAFETY BOILERS, COCHRANE FEED-WATER 
HEATERS, HEATERS AND PURIFIERS, SPECIAL HEATERS, 
COCHRANE SEPARATORS, CAST IRON TANKS, &C. 
Specifications and ¢ stimates furnished ¢ receipt of details of requirement 
Works and Main Office: GERMANTOWN JUNC., PHILA., PA. 


New York, N. Y.: 616 Havemeyer B Artanta, Ga.: Chas. H. Willeox 


(HOS. H. DALLETT & CO. 


YORK ST. & SEDGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 


ELECTRIC MOTORS 


ch ally adz apted 
ving M achine 

Cranes, Ele- 
rs, 























Shriver’s New York Traveling Cranes 


FOR HAND OR 
ELECTRIC POWER. 








WiGMAsTeIG | vA 





LIER Tce: 3a 2 eet EY, 


aa 1 Shriver & Co. Pica: 
Portable Drills, Hand MANUFACTURERS OF 


4, Boiler hel tA EL I G CRA E o ons 

: Shell TE v N NES of 1% 3,5 and 10 T 

ls, Light Drill capacity, to be operated by Hand, or wholhy orin part 
Presses. by E lectr icity. 











RCESTER * 
MASS. 





| TRAVELING CRANES 


Driven Either by Rope or Belt, or 
by Electric Motor. 
MANUFACTURED BY 
ALFRED BOX & CO., 
Front, Poplar and Canal Sts., 

PHILADELPHIA. PA. 


Send for Circulars 
and References. 


MAOBIN vIst 











Ww HEN = ou. 


SLORTOW 


Is stamped plainly on 





ORDE R A 


Ca ~~ Oe 


See to it that our TRADE MARK 


“THE HORTON LATHE CHUCK” 


its face, all others are IMITATIONS. 





THE E. HORTON & SON CO., 


WINDSOR LOCKS, CONN.. U.S.A. 
Or CHAS. CHURCHILL & CO., 2! Cross St., Finsbury, London, E.C., Eng. 





‘CUSHMAN’ 


Screw Machines, 
work. . «8 


* CHUCKS. 


For Lathes, Drills, Chucking and 


and for Special 


SEND FOR CATALOGUE. 


THE CUSHMAN CHUCK CO.. HARTFORD, CONN. 





F PLANER CHUCKS 


Address G. W. JORDAN, 
& Wayne STREET, WorcesTEeR, MAss. 


The National, 
OK S ees 


Est'd 1882. Strongest. Easiest tochange. Best finish 
Reversible Jaws (pate nted)¢ iving 5 changes in- 
cluding every possible position. fi LUSTRATED OaTa- 
LOGUE sent, Liberal discounts. Prompt shipment. 
Address W. WHITLOCK, 

B89 Cortlandt Street, N. Y. 
Works, 1300 Hudson, Hoboken, N. J. 


WE LEAD, OTHERS FOLLOW. 


Sweetland Combination Chuck, 








Sy i i 
mm Reversible Jaws. Accurate 

f Standard Independent, Solid 
“Ss 2 Shell, Solid Reversible Jaws, 
fw Strong and True. 


SEND FOR CATALOGUE. 


The HOGGSON & PETTIS MFG. CO., New Haven, Coun. 


“o> te 


N 


“WEETLAN® 








«« The Mills of the Gods Grind Slowly,** 


BUT NOT 80 OF 

VF Lathe Centre Grind 
— Lathe Genire urinder 
Just the Tool for You. 


TRUMP BROS. MACH. CO., Mirs., 
WILMINGTON, DEL. 





CRANES, TROLLEYS, PORTABLE HOISTS, agg TRACK, 
SEND FOR Ee _S 10} 


\ a 
aa 
r 


| ig 2343 & 2345 

















MARIS BROS., 


SUCCESSORS TO 


MARIS & BELKLEY, 





Callowhill St., 
PHILADELPHIA, PA. 


EDWIN HARRINGTON, SON & CO., Inc. 


1515 Penna Ave., Phila., Pa. 


DESIGNERS AND MANUFACTURERS 


MACHINE TOOLS,— 
TRAVELING CRANES, Etc. 


“The limit of capacity of any e malamnens ‘nt for large work is pr 
tically determine dy its Fine tilities for handling its raw malar al 
with economy and dis ch. 











This is the sections my of high authority 
If you believe it, 
Get a gwood tTioist, 
G@et the best Tloist, 
Get the Harrington Tloist. 








articles, our stock is now limited to | Order now before our stock 
complete sets, with tne exception of papers is exhausted. 


of two or three issues,and orders can 


DRAWING 59 | hereafter be filled by the set only. — — 
s | Anumber of engineering schools | ADDRESS: 
By J. G. A. MEYER. | are usin one articles in 4~ of . ‘ — 

The demand for back numbers of | t¢Xt book on this important branc 
The demand for back numbers of | Cf chanics American Machinist, 
this valuable series of articles, has | The set ores pane will be sent by | | 903 BROADWAY 
NEW YORK. 





been so great, that, notwithstand- | mail to any addressin the U.S8.. Cane | 
ing it has compelled us to issue | ada or Mexico for $5 00, postpaid, 
epecial reprints of several of the! and toany foreign country for $7.00 








C7Ta0NES 


CUPOLAS, LADLES, TRUCKS, 
Whiting Foundry Equipment co., 


225 DEARBORN ST., CHICAGO | HARVEY, 
New York Orrice, 182 Front Sr. fu. 





FULL LINE Ot 


STANDARD 


B, G. P, F, 


% FROM. 


22 to 36 
INCLUSIVE 
Best alf around 
Drills in the 
Market. 


 ) E. SNYDER, 


WORCESTER, MASS. 





PEQUOT DRILL CHUCK. 


A new Drill Chuck having a more powerful grip 
| than any chuck ever offered. This seems a broad 


| claim, but we prove it to mechanics who will 


e xamine. 
particulars. 


THE D. E. WHITON MACHINE CO., 
5 Oak Street, New London, Conn., U. S. ie 


Or, SELIC, SONNENTHAL & co., 
85 Queen Victoria St., London, E. C., England. 


SKINNER CHUCKS. 


Independent and Universal 

Chucks, Combination Lathe 
; Chucks with patent revers 
ible jaws, Drill Chucks, 
Planer Chucks and Face 
Plate Jaws. 

SKINNER CHUCK CO., 


New Britain, - « Conn. 
END FOR CATALOGUE 


THE PRATT CHUCK CO. 


CLAY VILLE, N. Y. 
MANUFACTURERS OF 


ee DRAWN STEEL 
= BRASS FERRULES 


FROM !6 TO 24 CAUCE. 
Verrules of Every Description, Bicycle 
Parts, Typewriter Bells, etc, 


SEND SAMPLES FOR ESTIMATES. 


Sore rerenperyery rey et ea 


2 ene 


bitrbi tal 


MACHINISTS’ SCALES, 


PATENT END GRADU ATION, 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE,N. Y. 


Ask at your dealers or write us for 





















pnt ANYTHING INTHE 


«beg ES: DROP HAMM ERS $ 
yn? eto ATIC DROP Lines. Sapp 


SEND FOR CATALOGUE 


o Miner 5 Deck Mig. ©. 


NEW HAVEN.CONN. 
LARGEST LINE IN THE MARKET 








‘HE TAYLOR-RICE ENGINEERING O0., 


SUCCESSORS TO THE 


American Standard Gauge & Too) Works, Wilmington, Del. 


Makers of Imp!ements for 
Standard Mea uremente 





Flat Kar Gauge, 
Send for New Pamalhilet 








SEND FOR CATALOCUE, 


peenagsTER MACHINE SCREW co 






Manufact turers of Set, Cap & 
Machine Screws, Studs, etc, 


SOFT CASTINGS, 


Made from best grades of Pig Iron for 
Light Machinery, Electric Work, ete. 


THE BURR & HOUSTON 60., 


33 TO 39 FRANKLIN ST., BROOKLYN, N. Y. 





























PRESSES, PUM 
PUNCHES, JACKS, 


PACKINGS, 





WATSON & STILLMAN, 
Propriet 





S 8 CCVVVTVTVOVVVVVVATAS 
° ; iF COILS and 
$ Dixon’s Silica BENDS of 
¢ Graphite <r 
° BRASS, 
¢ Paint aa 
Tie COPPER PIPE 
longer, without repainting. of every 
e Unequaled for SMOKE STACKS, 
¢ BOILER FRONTS, Ete. description. 
é Send for circulars on Paints and Painting. The N IP Bend c 
e National Pipe Bending Co. 
JS. DIXON CRUCIBLE C0., Jersey City, N J. 82 River St., New Haven, Conn. 

















Hand Punch. 


NEW YORK. 


HYDRAULIC MACHINERY, 


VALVES, FITTINGS, 
ACCUMULATORS. 


Send for Catalogue D 


The W. &S. Hydraulic 
Machinery Works, 


204, 206, 208 & 210 Bast 43d St., 


in use 


on 








PS, 


over 


SO 
H Rail- 


roads, 


ors. 


Vreeland’s Transfer Jack. 
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is HANDSOME 


NEWNV YORK, 
110 LIBERTY ST. 





™ LODGE & DAY! 


DESIGNERS AND BUILDERS OF 


CIRCULAR 


CHICAGO, 
68-70 S. CANAL ST. 


BOSTON, 
36 FEDERAL ST. 


MACHINE 
TOOL CO, 


IMPROVED MILLING MACHINES. 


EIGHT SIZES—PLAIN AND UNIVERSAL. 


FURNISHED ON APPLICATION. 


Works: CINCINNATI, O., U. S. A. 


PITTSBURGH, 
MARKET & WATER STS. 





ENCINE LATHES. 


22” and 24’ furnished in lengths of 8, 10, 12, 14, 
and 16 feet Bed. 


With all modern Improvements. 





Lathes 


OUR PAT. RADIAL DRILLS ARE BEST. 


Good tools produce good work, we use only the finest 
machinery and employ the most skilled Mechanics, 
hence, are In position to offer the best Mechanisms 
to be obtained at a moderate price. 





Dietz, Schumacher & Co., 
Cincinnati, 0., U.S. A. 


THE LODCE & SHIPLEY M. T. CO. 


CINCINNATI, 0., U. S. A. 



















eight, Wide Belt, Five 





Advantages: 


a Cones, Cones extra 
large diameter. Back gearing of high ratio, spindle bearings, both 
- F ends extra large, spindle hollow, extra large its entire length, carriage 
; has very k mg bearings on the ways, length and on mss feeds graduated, a 
saving measuring and calipering, head extra long, bed extra deep and 
long between centers. Simple devine in hontiohecit for instantly changing 






screw chasing pitch, also for chasing right or left. No : r take 


— off. Infinitely superior to the ordinary lathe. 


gears to put on o 





UTTIN 
UTTIN 
UTTIN 
UTTIN 








Snel Drill Chuck, 


Sold at all Machinists’ 
f)} Supply Stores. 
T, R. ALMOND, 
83 & 85 Washington St., 
BRookKtyn, N. Y. 











H KEY SEATING. 
SLIPPINC. 
CHEAPEST in MARKET, also the 
SIMPLEST and BEST. 
SENT ON TRIAL. 

Can be attached or removed in a few seconds without 
injury to shaft or coupling. Send for discount and 
illustrated Price List of 4 sizes, 


R. J. STUART'S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N, Y. 








OLAEAIALATSABARA RARAEE SRBAEA ERAABABRAAES BAMADD BMRESASARAEARAREERERIZ CAEREA EAEAEA SERRA BALEES SARMLEEAEATR 
: 


600 IN USE! 


Second Largest Builders in the U. 


(5 and 20 Grank Shapers : 


Stroke adjustable while 
ways poumive. The vise is swiveled and ce A... s 
furnished. Improved Box table, and removable. 
Heavily Geared.—Strong, Heavy and Rapid. Write us. 

THE SPRINGFIELD MACHINE TOOL CoO., 
SPRINGFIELD, OHIO. ) 
— = OUR AGENTS: J. J. MeCabe, New York. Dawson & Good- 
¢ win, Chicago. A. B. Bowman, St. Louis 
C & F. Machine Tool Co.. Boston. Thos. K. Carey & Bros. Co., 
Baltimore. Chas. A. Strelinger & Co., Detroit. Pennsylvania Ma- 


Philadelphia. Chas. Chure hill & Co.,L td., 21 Cross St., 
sondon, England 


HE A 





S. of 


running. Stroke 





: 


Jrrptirsesrite io 
arrr41t EExxnr rar reel rae] 





i: 
E 


The Springfield 15’’ and 20’ Crank Shaper. 
bees 63 


NDP FINN 5°” 


WYMAN& GORDON 


WORCESTER, MASS. 


ts 

















18 in. Crank Shaper. 


SEND FOR CATALOCUE. 


SHAPERS 


NEW FEATURES. 


FLATHER PLANER COMPANY, 


NASHUA, N. H., U.S. A. 








P. BLAISDELL & CO., 


<a ne 4 of 


WORCESTER, MASS, 








Owing toa change in our firm 


we will sell our 


TURRET TOOL HOLDERS 


now on hand, at 
$16.00 for Nos. 
1 and 1%, and 
$26.00 for No. 2 
Cc. O. D. until 


March 2oth. 


MES TURRET TOOL POST 60. 


6 La Salle St., Chicago, Ill. 


Stover Power Hack Saw 
and Friction Drills, 














Saws made } 
in two sizes \ 
Nos. land 2. § 
Cut 44% to 8 
inches. Send } 
for circulars [f 
to 
STOVER 
NOVELTY 
ww 


Mfgrs. of Wood and Iron- Working Machinery 
Special Machinery to order 


rm 23 River St. FREEPORT, ILL.,U.S.A. 
. W. BURTON, London, Eng. 


\ M For Reducing and Pointing Wire, 
ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 
| For Machines or Information address the 
Manufacturer, 


§. W. GOODYEAR, Waterbury, Conn. 
























used fi -e 


work r 


anteed. 


AGENTS: 





very operation, 


"pidly. 


For particulars and catalogue, address, 


England: Chas. Charchill & Co., 


=< > 6 
So = 
co > 3 EVERY 
z= => Ph. SHOULD HAVE 
= = oe MACHINIST a Copy OF 
lu > 25 
es: OUR CATALOGUE. 
—!S os 
= 3-3 -Re It is a 704 page cloth bound book. A copy 
5S @ a0 will be sent, express paid, to any one sending 
ee < — i a $1.00, and the money paid for book will be re- 
a $ = =: funded with first order amounting to $10.00 
2 bs or over, 
mec OS TEE 
s = 0o°8 
Ore MONTGOMERY & CC., 
me But: 
uns 12 105 FULTON STREET, 
= no NEw YORK City. 
c—) z 


Are complete in every particular, and possess many valuable 
features peculiar to itself only. 


The main casting or column is a single casting from the floor to the surface where the swivel table 
and emery wheel carriage rest, making a very rigid tool 
All kinds of work are always operated upon immediately over the water pana, ynd water can be freely 
and so conducted away in a proper course. 
all grinding operations is an absolute necessity to prose uce true and perfect 
The machine is arranged for tne instant change of speeds of traverse of wheel and 
revolutions of work to any speed between extremes without any change of belts. 
everywhere provided for, such as reversing points, for grinding 
Headstock swivel, swivel table and emery wheel swivel base, 
to make the machine the most complete Of its class and at the same time reta... simplicity. 


Note a few of the points: 


All flat surfaces ar« scraped to surface plates. 


Ti e free use of water in 


Fine adjustment are 
‘shoulders, an¢ emery wheel adjustment. 
are graduated Evezy provision is made 
Fully guar- 


LANDIS BROS., Waynesboro, Pa. 


21 Cross St., Finsbury, London, E. C. 


France and Belgium: Ad’ Janssens, 16 Place de la Bepublique, Paris, 
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the 


table 
lates. 
freely 
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rfect 
el and 
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ment. 
made 
guar- 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. New Bedford, 





solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 












)F. E. REED 60., 


Worcester, Mass.,.i2 


New Haven Manf’g Co., 
MANUFACTURE 


an ENGINE LATHES |on-wonkine MACHER 
MILLING MACHINES, 


Manning, Maxwell & Moor~ Worcester, 


Selling Agents. 111 Liberty Street, New York PRENTICE BROS.., aan 


South Canal 8*reet, Chicago. 
424 Telephone Building, Pittsburgh. Pa. 


MARKING MACHINE, 


For rolling 
trade-marks 

on flat or round 

lron or Steel surfaces. 








Makers of Vertical Drill Presses 
12 to 5inch + wing, Radial Drills 
Gang Drills, Boiler Makers 
Drills, Radial Drilling and Coun 
tersinking Machines, for shi; 
plate and bridge work, Specia 
Drilling Machinery 

Engine Lathes from 11 to 21 
inch swing, any length of bed 
with single or double back 
geared heads and any style of 




























rest, with or without taper at- 


Used by tachment. SEND FOR CATA 
Cutlery, LOGUE. 
Pistol, 





Twist Drill, 


Foreign Agents: 
Wrench, and many 


other mfrs. CHAS, CHURCBILL & C0.,L't'd, Lon- 
200 in use. don, Eng.; 
Read up \SCHUCHARDT & SCHUTTE, 59-61 


Catalogue ‘‘B'’ free. 


DWIGHT SLATE MACHINE CO., 


HARTFORD, CONN. 25’’, 28’, 32’’ Upright Drill 


NEW LINE OF ENCINE LATHES. 
DRAPER MACHINE TOOL CO. 


SUCCESSOR TO LATHE & MORSE TOOL CO. 


WORCESTER, MASS. 


4 Spandauerstrasse, Berlin, Germany: 


> ADPHE JANSSENS, 16 Place de Is 
Republique, Paris, France, 














a Cutter and Tool Grinder. 


If you need either, and where 
is the shop that doesn’t? write 


The Cincinnati Milling Machine Co., 
Cincinnati, Ohio. 








ARMSTRONG’S @ PIPE THREADING 


Both Hand and Power. 
Sizes 1 to 6 inches. 
Water, Gas, and Steam 
Fitters’ Tools, Hinged 
Pipe Vises, Pipe Cutters 
Stocks and Dies univers- 


— , : as =—s i 5 
VN ~ Dac URE > 


o 


~J-ERLAND SEN~ 


ScENTRE-S INEW YORK, 


THE BEST. &® Send for 
\ catalog. 
Armstrong Mfg. Co., 
ridgeport, Conn. 


f, ARMSTRONG TOOL HOLDERS. 


BASS FOUNDRY AND ee emg WORKS. 7 Lathe and 























Fort Wayne inp aon 20th, 1892. 
AaeeTRONG BROS TOOL CO., Curcae 
ntlem Se Tool Holders we bo ught « of 
you are in use and giving excellent satis fa ‘tion 
saving many times their cost in the one item of 
tool dressing alone Very respectfully 
. A. RIDER, M. E, 
MANUFACTURED ONLY BY 


ARMSTRONG BROS. TOOL CO., 76 Edgewood Ave., Chicago, 


nd for Circulars. 


Planer 
Tool. 


1 Hi tii 









Patent, 
Feb, 28, 


Cutting-off Machines 


ally acknowledged to be 


BOSTON works}. SAUNDERS’ SONS, 


FRANK IND TOR CATALOGUE D. {BIER GUNTING ANG SHAEADING MACHINES, 
1100 List fron and Brass Gears.|. steam and Gasfitters’ Hand Tools, 
Tapping Machinery for + Work, ete. 


Albro Worm and Worm Gear 


Consumes less 
















power and gives 
better results 
than any other 
System. Infor- 
mation cheer- 


fully furnished. 
The Albro-Clem 


Elevator Co., 
The No. 4 B Machine for Cutting and Threading 


411 4413 Cherry S, | Ps ito BY AND oo OW EB 


Philadelphia, Pa, | 21 Atherton St.. YONKERS. N. Y. 











Sole builders of the Flat Tur- 
ret Lathe, also builders of other 








Turret Machinery. Publishers 
ot * Rapid Lathe Work,” by 
new method (Ilartness System), 
Send for catalogue. 





Capacity 2 in. 


diameter, 





24 in. long. 





2 BY 24 FLAT TURRET LATHE. 





ELECTRICITY 


Mechanics; Mechani ¥ Drawing ; Architectu trchitectural Drawing and 
Designing ; Masonry; Carpentry and Joinery; Ornamental and Structural Tron 
Work ; Steam Engineering (Stationary, pl A or Marine); Railroad Engi 
neering; Bridge Engineering ; Municipal Engineering; Coal and Metal Mining; 
Prospecting ; Plumbing and Heating; English Branches 


The courses commence with addition in Arithmetic, so that to enroll it is 
only necessary to know how to read and write \ Scholarship entitles the 
holder to tuition, until he is qualified to receive the Diploma, no matter how 
long it may take nor how often it may be necessary to review. Students can 
interrupt their studies and change their residences Scholarships are not 
forfeited upon failure to pay installments promptly Until further notice 
experimental apparatus will be furnis hed sree of charge to students, Students 
make rapid progress in learning to Draw and Letter. Specially prepared 
Instruction and Question Papers, Condensed Simplified 

The Steam Engineering course is intended. t » qualify engineers to secure 
Licenses. All representations may be relied upon 

Send for Free Circular, st: iting the subject you wish to study, to 


The International Correspondence Schools, SCRANTON, PA. 





PRACTICN 


TRADE MARK REGISTERED. 





BACK VOLUMES OF THE AMERICAN MACHINIST 


For any of the fourtee 
ars, 1880 to 1893, inclusive, may 
still Se obtained, but must be ordered soon, as 
our stock is nearly exhausted. Price unbound, $3.00 per 
volume postpaid. sound in cloth, $4.00 per volume (purchaser 
paying freight or express charges). No separate back numbers prior to 1893 are 
now carried in stock. Only complete volumes furnished prior to 1894, 
Readers desiring to complete their files or obtain separate 
issues for the year 1894 are advised to order 
soon, before our limited reserve 
stock is exhausted. 


AMERICAN MACHINIST, 203 Broadway, New York. 
BORING AND 


TURNING 
MILLS, 


4.5, GML Swing 
H. Bickford, 









CUTTING-OFF 
MACHINES. 


OUR NEW 
TOOL BLOCKS 
ARE GREAT! 
HAVE YOU 
Hur.eut Rocers Macn. Co., SEEN TH EMP 


@0 SUDBURY, MASS. 








Se 
CHAS. CHURCHILL & CO., Ltd., London, Eng., Agents, 1893, 








LAEEPORT, N. H. 





W. D. FORBES & CoO., 
ENGINEERS, 


1300 HUDSON STREET, HOBOKEN, N. J. 


BINDING POSTS, CONTACT BUTTONS 


ALL ELECTRICAL MACHINE WORK. 
(TWO BLOCKS FROM 147TH ST. FERRY.) 


FINE MACHINE WORK, 


LICHT FORCINC, 
DRAUCHTINC AND DESICNINC. 


AND 









That's all right, 
but wouldn't it bea 
good idea to havea 
machine which can 
cut such Keyseats. 
The Colburn Key 
seater will fill the 
bill and you won't 
have to use seale or 
caliper. The ma 
chine does it all. 
Let us explain more 
fully. 


= = Send for Illustrated 
Catalogue, 


BAKER BROTHERS, 
365 S. Erie Street, TOLEDO, 0. 


Mandard Dimensions for Reys and Keyways,| CURTIS & “¥ 














"}0 “aodospiig “JS Uepsey 99 
72) 


CURTIS, 







The Aurora Too! Works,| -y-#y BARNES’ 


rUROR, 1. hy UPRIGHT DRILLS 


BUILDERS OF Complete line, ranging from 


our New Friction Disk Drill, 


for light work, to 42-inch Back 
AND 


Geared Self Feed Drill. 
Send fur Catalogue and Prices. 
DRILLS, 





W. FG JORN BARNES 60, 


1995 Ruby St., Rockford, Il. 
ENGLISH AGENTS, 


CHAS. CHURCHILL & CO.,Lro., 
21 Cross Srt.. Finssury, LONDON, E. C., ENG. 











AMERICAN 


MACHINIST 














WM. SELLERS & CO,, Incorporated, 


PHILADELPHIA, PA. 
MANUFACTURERS OF 


di MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 
Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
Pulleys, Hangings, Oouplings, ete. 
= INJECTORS FOR ALL CLASSES OF BOILERS. 


Fepsrvary 14, 1895 


WHISSTOR RTH Y 


SPENBERTHYAN. Jasran eh. VS DEAT NICH? 











The LONG & ALLSTATTER CO., 


HAMILTON, OHIO, 


Multiple Punches and Gate Shears 


FOR ALL KINDS OF 





MULTIPLE PUNCH. 


BOILER, TANK AND STRUCTURAL IRON WORK, 
ROLLING MILLS, LOCOMOTIVE SHOPS,.CAR AND 
WAGON WORKS, PLOW SHOPS, &c., 


&c. 


—_— —EE 


| FORMED MILLING CUTTERS. 














Thirty years ago we started to make Oil Cups, and 
have made them ever since. We therefore pretend 
to know alittle about them. Weclaim an endless 
variety made upon practical and scientific prin- 
ciples. Whenever you see “ Lunkenheimer”’ 
stamped on a cup—it means the best and is a 
guarantee for superior quality. Ournew Catalogue 
will tell you what we make; gr atis upon request. 

Always specify “‘ Lunkenheimer’s” and you make 

no mistake. 


THE LUNKE 
Fan Soe 








| MILLING PARTS OF MACHINERY. 3 
ey a a 


changing their form, 


They are economical in pro- 
ducing duplicate and interchangeable parts, Exact 
duplicate cutters can be made atany time. This is 
of great importance when accuracy in duplication | 

| of machine parts is required, 


Catalogue of Milling Cutters and Fine Mechanical 
| Tools free, 


| L. S. STARRETT, Box 14 Athol, Mass., U.S. A. 











DETRICK & HARVEY MACHINE CO. 


BALTIMORS, MD. 
MANUFACTURERS OF THE 
e ADAMS 


Mm Avtomatic Bolt-Threading and Nut-Tapping Machine, 


Made in all Sizes to Cut from 1-4’ to 6”. 





Manufacturers of The Open Side Iron Planer. 


STRANGE, BUT TRUE !!. 


MACHINERY WORLD. 





NEW PROCESS RAW HIDE CO., 


PATENTEES AND SOLE Re Sra 


New Process Raw Hine Grams 


ASTONISH THE 










Cable Address, 


“TRIMMER’ f 


CATALOGUE FREE. 
AMERICAN MACH’Y CO., 
DETROIT, MICH., U.S. A. 


BEVEL GEARS, 


‘ Cut Theoretically Correct. 
For particulars and estimates apply to 


They Outwear 
Metal. 


They 


any 


Branch 
* No 11 Old Hall St, 
Liverpool, Eng 


No 


require 


They are Noiseless 
and Clean, 





© “PACUSE,N.Y., U2. 














‘SENSITIVE DRILLS 


D'AMOUR & LITTLEDALE, 204 E. 43d St., New York. 





The simplest and most durable machine in onte tence, HUGO BILGRAN 
» The threading head is ‘made option sly of steel. » links, ACH r ’ 
levers, springs, caps, cases, bloc w die rings in or abx vat MACHINIST, 
the head. Se parate Heac ds and Die 2s Furnished. Write Successor to 
m for descriptive circular and price list Send for description or ask your dealer. BREHMER BROS., 





440 N, 12th St, Philadelphia, Pa. 





MAILED _ 


i! Sy Athol, Mass. “My 
MANUFACTURERS 


Mechanics’ 


FOR 80 






CENTS 


Titt APRIL 1ST. 










FirRM-JOINT 
TRANSFER 
CALIPERS. 








Terre eee 








WALPOLE 
SOLDERING 
SALT. | sci. 


WHY EXTENSIVELY USED? 





It does the work Better, Quicker, 
and Cheaper than anything else. 


Samples and full particulars 
cheerfully furnished by the 


WALPOLE CHEIIICAL CO., 


WALPOLE, MASS. 








PE SR ERE HSS SHES ESS HHE RHEE HEEHSEEE RETESET ESESSESSSSESE ESSE ESSE SSS SSS SSS SoS Se Se eS ses sess sees sssesss sess eaes ss ss eat 




















14 in. x 6 ft. Hendey-Norton Lathe with Improved lutomatic Stop. 





EUROPEAN ACENTS: 
CHAS. CHURCHILL & CO, L'd 24 Cross Street, Finsbury, London. 


SCHUCHARDT & SCHUTTE, 59 Spandauerstrasse, Berlin. 
SOLLER, Basel, Switzerland, 





HIS Lathe COMBINES the LATEST 
and BEST Improvements. Automatic 
Stop. Itis Simple, Durable, Indispen- 
sable. It will AUTOMATICALLY STOP the 
Carriage in EITHER direction. It is equally 
efficient whether FEEDING or THREAD- 
CUTTING. Running up to aé_ shoulder, 
boring to BOTTOM of holes, or INTERNAL 
THREAD-CUTTING. No danger of spoil- 
ing either tool or work. it is a safeguard 
against accidents, in either direction. 
Feeds—It has all feeds in daily use with 
simple movement of lever. 
Threads—It has all threads in daily use 
with simple movement of lever. 
Carriage—T he Carriage reverses in Apron. 
No slamming of Countershaft. There is no 
Comparison between this Lathe and the old 
style or common lathe. Quick work, rapid 
changes, satisfactory results. Buy the best. 
Send for Circular. 


THE HENDEY MACHINE CO., 


TORRINCTON, CONN. 
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THE BUCKEYE AUTOMATIC CUT-OFF ENGINES, 
Slow Speed, Medium Speed Sin myn, ant tins xpansia 
and High Speed Engines. Enginés, High Pressure Boilers, 













n}] Complete Steam Power Plants of 
Highest Attainable Effi- 
ciency, Address 


mee Buckeye Engine Co. 
eoae: NO. 26 Franklin Ave., 
SALEM, 0. 





tf mr” i Tm wing, 
sod ad Walnut St, PRLADELPELA 


Branch Office, 
}) Lake St., CHICAGO, 


New York Agency, 


18 Vesey St., N. Y. 





2 styles, Built from 1 to 60 forse Power. Send for Circular. 


BACKUS WATER MOTOR CO -» Newark,N. J. 
Also Mfrs. VENTILATING FANS, 


KEUFFEL & ESSER CO. 


{27 Fulton and 42 Ann Sts., New York. 


{ttt Madison St., Chicago. 
BRANCHES: | 708 Locust St., St. Louis. 


Drawing Materials and Surveying Instroments. 


WRITE FOR 


KEUFFEL & ESSER CO.'S CATALOGUE OF 1895. 








Over 40,000 Engines inUse 





eee LIGHT RICHT “wante 


 teuinet 





ay 26th Edition. 
"Ferlee’ Patent UNIVERSAL LAMP HOLDER. Enlarged by over 100 pag , the m mo c noe ete 
everal styles and sizes, Ask your dealer for them or write ond Ras pred oo my - Ry ep res hig onrine. the largest 


ect to FARIES MANUF'’G CO., Decatur, Il. 
Catalogue free. 











JUST ISSUED. 


4é 
USES OF COMPRESSED AIR,” 
By ADDISON C. RAND. 
134 pages, 94 illustrations, principally from original photographs ang drawings. 


This handy volume is the only comprehensive work upon the uses of Compressed Air; it is accurate, 
readably written and beautifully printed upon heavy plate paper, Price, $1.00, poste Ae p +. d. Order of 
the publishers, the Republic Press, 14 Lafayette Place, N. Y.; The \ an’ Nostran 1 Co. », Putnam's 
Sons, of N. Y. ; Damrell, Upham & ¢'o. (The Old Corner’ Book Store), Bosto yn, Mass : Ro eect Choos & 

.c incinné ati, Ohio; The American News Co., and any book-seller. 


WILL SAVE ITS COST 


IN SIXTY DAYS. 


Automatic Feed, 
Horizontal Stroke, 














THE 0 & C CO. 


703-707 Western Union Bldg., Chicago. 
29 Broadway, New York. 


ap Gonsewser 








HANDSOME CATALOGUE ON 


DENSER 
- THE CONOVER MFG.CO. 39 Contuanor SLNY: 


CONVENIENCE. 


Our Machines are composed of all modern 
ideas on convenience of operation. Write to us 
for anything in the line of Drilling Machinery. 


_ BICKFORD DRILL AND TOOL CO., 


3 Pike Street, Cincinnati, Ohio. 


7 TWh TEAM. MOFFET PORTABLE DRILL. 


























ENGINE UNSURPASSED Welghe #8 the, ond 

Simpson's Centrifugal ASA ping b 

Steam Separator. RE AMER eter. 
' 
oe Oe bp ieee ome Runs with Steam 
Place Separa ato yr as clo to engine Will work in any - SOR 
sible br steam ta aking a spira eae : 

course between the threads causes position. % Compressed Alr. 
the water to be po wn by centrifugal oe 
force agai ins st the mater walls, while the ‘ 
dry st goes thi rough th mall hole 
to center of pir Steam n enter at 
A or B, as convenic ence may require; 
— used inp conve eying | neg le ao 


ances, fo r Steam Hamm “Dr ry Hous 
Water Gas Gi erators rand for all pur 


ses where Dry Steam is necessary. 















PAY 


ee 
ae OF IMPROVED a 


CORLISS, STEAM ENGINES 
in FuLl VARIETY, 


ONTRACTS : 
c TAKEN FOR [OMPLETE Ppt 














40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


ALSO BUILDERS OF 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery. 


2a ENGINES 


HIG s<PreDbD 
WESTON ENCINE CO., 


HIGH PRESSURE BOILERS ‘ss nates shy <roag Digey 


AND REPRESENTATIVES. 


COMPLETE POWER PLANTS sneer cause nary atecnoc rinon 


(Tandem Compound.) 


WESTON 














AMES IRON WORKS, °° x*** 


’ 38 Cortlandt St., New Vork City. | 
18 South Canal St., Chicago, Ill, 


50 Oliver St., Beston, Mass, 
1026 Filbert St., Philadelphia, Pa, 











ORR & SEMBOWER, 


(INCORPORATED.) 


READING, - - - PA. 


VERTICAL, HORIZONTAL, MARINE and HOISTING i 
ENCINES and BOILERS. 


Special discounts to Machinists and Dealers. 
WRITE F« CATALOG UE AND Prices 4 


THE LANE “7 BODLEY CO., 

















ALL SIZES. 
4imple and Compound 


D CoRLN ENGINES A SPECIALTY. 


HEAVY SLIDE VALVE ENGINES, 


Shafting, Hangers, Pulleys, 
Belt Elevators, etc. 


FROM 1 TO 40,000 POUNDS WEIGHT. 
Of Open Hearth, Chester or Bessemer Steel. 
True to Pattern, Sound. Solid, 
CEARINC OF ALL KINDS, CRANK SHAFTS, 
( AS 7 Ny t i. wer ager _— CAR api tage pet 


PUNCHING SHEARING MACHINERY 
© BOILER MMERS ROLLS. + 








motives 


CHESTER STEEL CASTINGS CO., 


Works, Chester, Pa. Office, 407 Library St., Philadelphia, Pa. 











v\ ra UOT Y Manu 





Janesville ; 




















mee SS EF". 
SHAFTING, PULLEYS, 


HANGERS, Etc. 


Brow w, 


etiahes and Plans fur- 
nished for transmitting 
Power by 






Friction Clutch tch Couplings. HORIZONTAL 
ie AND 
STEAM SIRENS, Jt 
[WHISTLES]. af Pn VERTICAL 
Send for Catalogue. Fe SHAFTI NC. 








KEYSTONE ENGINE & MACHINE WORKS, Manufactured by 
THOMAS HUT Lah es a Becton. Mase., Ageat Send for Circular J.G.TIMOLAT, 
JAS. BECGS & C0., 9 Dey St., New York, Agents. : new VORA.” 





17 Dey St., New York. 





> Also for Erecting same. 
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BROWN & SHARPE MFG.CO., 


PROVIDENCE, R. I. 
buriace Grinding Machines 


No. 1.—7 in. x 4 in. x 43¢ in. 
No. 2.—18 in. x 6 in. x § in. 
No. 3.—36 in. x 14in. x 11% in 


and 60 in. x 14 in. x 114g in. 


Catalogue cescribing these 
and other Grinding Machines, 
mailed on nic ation. 


Fxetann—BUCK - PEveM AT, 280 White- 
chape r 


- A 
URS HILAL & 0., Ltd., 21 
( 


. Cross Bt., Flasbers rede gE 
4 Guamser—= } IEC HM ANN, Au herstr 
Re 


serli 
4 Peance- PRNWI K FRERES & CO., 21 Rue 
ee 
FRaNncE— “?. G. KREU Ad a — ER, 140 Rue de 
“Ne uilly Puteau ‘ 
Curcaeo, Tut “FitkD A RICH, 238 Ca 
New York Crt r G. KRETS CHMER 1 
» grind work 60 in, long, 14 in. wide and I1 1-2 in. high. Liberty St Ro 03 





This machine qptate work to 36 in. long, 14 in. wide and 11 1-2 in. high 


It is also made 


MACHINE TOOLS. } 


















63-INCH FORCE LATHE. 


THE NILES TOOL WORKS co.. 


HAMILTON, OHIO. Correspondence Solicited. 


= JENKINS’ PACKING 


JENKINS STANDARD PACKING Is all right, so say thousands of Engineers. We have positively 


refused many times to cheapen the quality to compete with 
ENKINS> 












other makers. It is better to-day than when first put on the 
market 20 years ago. It is cheaper than many other kinds be 
eause it does not weigh as much per yard. It is honestly made, 
and will do all that any other Packing will do and has advantages that no other has, 


JENKINS BROS. 


NEw YORK. CHICAGO. PHILADELPHIA. BOSTON. 


BEMENT, MILES & CO., PHILADELPHIA, PA. 


MANUFACTURERS OF 


METAL WORKING MACHINE TOOLS 


For BAILROAD SHOPS, LOCOMOTIVE AND CAB BUILDERS, MACHINE SHOPS, wy MILLS, STEAM FORGES, SHIP 
YABDS, BOILER SHOPS, BRIDGE WOBRES, ETC., ETC, 


STRANI HAMMERS, 
Steam and Hydraulic Riveting Machines. 


New York Office. Taylor Building, 39 Cortlandt St. E. H. MUMFORD, Representative. 


GA.GR AY co. 


MANUFACTURE AS AN EXCLUSIVE SPECIALTY 


PLANERS. 


Send for list containing over 100 SIZES and lengths, with illustrations, 
CINCINNATI, O., and 121 LIBERTY ST.. NEW YORK. 


TURRET LATHES 


In 4 Sizes and 
60 Varieties, 


SCREW - MACHINES 


In 5 Sizes and 
68 Varieties, 


Of our own Manufacture. 


The LARGEST STOCK of 


= Metal Working Machinery 


IN NEW YORK, 
Write for Complete List, Catalogue and Prices. 
ind LAIGHT AND GANAL STS., 
@ NO. 2 TURRET LATHE. NEW YORK, 











= ees pad Ee 


en iL. uy 








PRATT & WHITNEY CoO., 


HARTFORD, CONN., U. S. A. 


Solicit orders for the following machines and appliances for the manu- 
facture of bic yc les: 

Turret head machines and-patented tools for forming hubs from the 
bar or forgings. Adjustable multi-spindle machines for drilling spoke 
holes in hubs and rims. Wheel constructing and adjusting tables, 
sprocket wheel boring and facing machines, tube cutting machines, fork 
we ad threading machines, nipple tapping machines, Tucker’s open dies, 


Ga BILLINGS PATENT 
COMMUTATOR. BARS 


FOR GENERATORS AND MOTORS 
Drop Forged from One Piece of Unalloyed Copper. 
THE BILLINGS & SPENCER CO,, Hartford, Conn, 


Chicago Office: 17 S. CANAL STREET. 










Se eg gy tebe ememee hg 4b ae yee & *CO., 23 Cross St., Finsbury, London, E. C. 
France—L. ROFFO, 58 Boulevarde Richard Lenoir , Paris Rus ssta—J, BL -OCK, Moscow, 


WARNER & SWASEY, | 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


UNIVERSAL MONITORS. 


IRON AND BRASS WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE. 


The Ashoro, Manufasluring: Gt., 


SOLE MANUFACTURERS OF 


| The Tabor Steam Engine Indicator, 
-] Fitted with HOUGHTALING REDUCING MOTION. 


The most Com- 

plete, Compact, 
ced Reliable In 
dicator Outfit, for 
indic ating high or 
slowspeed engines 
now made. This 
instrument re- 
ceived at * The 
World’s Colum- 



































Ion 


otographs 


pplicat 


Loweil, Mass., U. 8. A. 


Manufacturersof ENGIN a LATA ES 
*he 


from 17 to Win. swing. Cuts, 
A and Prices furnished on a 


mt! bian Exposition ”’ 
the 


Highest Award 


for Excellence of 
Design, Superior 
Grade of Work- 
mansbip and Fin 
ish, Reliability and 
mand Efficiency. Send tor 
Special Pamphlet, , 





IFIELD TOOL CO., 











IPRIGHT DRILLS, 


CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND 
SPECIAL MACHINERY. 


Write for Catalogue and Prices. 


THE W.P. DAVIS MACHINE CO., 


ROCHESTER, N. Y. 


WYMAN®GORDON J. M. ALLEN, PreEsIDENT. 


— (a, — WORCESTER, MASS WM. B. FRANKLIN, Vice-PREsIDENT. 


si a FORGINGS F. B. ALLEN, Seconp Vi1cE-PRESIDENT. 








ee _ /ri/ 








J. B. Prerce, SecreETARY & TREASURER. 





CLEVELAND, OHIO. 
Manufacturers of 





PAT. DEC. 5, 188%. 
PAT. DEC. 4, 1888. 
Pat. AUG, 25, 1886. 


Acme Single and Double Automatic 
BOLT CUTTERS, 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


MACHINE TOOLS AT REDUCED PRICES. 


In order to reduce our stock, we offer 16’, 18’, 21’ and 24” engine lathes, 16’, 22’, 
24” and 27’ planers, 10’, 12” and 15” speed lathes, 15” and 20” turret lathes, at a good 
discount from former prices. 

We also have a few 16” and 18” second-hand engine lathes, in good order, and of 
our own make. 


_THE HENDEY MACHINE CO., Torrington, Conn. 


reer 











+J.M.CARPENTER _ 
PAWTUCKET.R.I. 


DEORRUERREED 





THE GARVIN MACHINE 60,,""°° “’pitscecPsis, ea 





IPS 1 DIE 
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